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Permit mc, Gcndcmen, to present to 
the public, under the auspices of your 
name, the following translation of the ce- 
lebrated Werner's Treatise on Veins, un- 
dertaken with a view of forwarding the 

b object 



( vi ) 

6bject which first associated you together, 
the Extension and Promotion of the 
study of Natural History. 

T observe, \«ith Infinite satisfaction, the 
success which has already attended your 
exertions ; and anticipate with pleasure the 
advantages which are likely to accrue from 
a continuation of them. 

May your labours in that department of 
science be long useful ; and may they be 
always as highly valued as I value them. 

Accept of my 'best wishes for the pro- 
sperity of that institution, to which I am 
proud to have the honour of belonging ; 
and believe me to be, with sentiments of 
the greatest respect. 

Your most obedient 

And very humble servant, 

Charles Anderson., 

Leiih, April 20. 1809. 



TRANSLATOR'S PREFACE- 



It is now upwards of seventeen years since 
this treatise, the only publication in which the 
celebrated Professor of Freyberg has given any 
exposition of the principles of his theory, was 
first presented to the public : yet strange as it 
may appear, it is no less true, that the doctrine 
it contains has been almost unknown, at least 
little studied, in this country, till within these 
very few years. 

It would be no difficult nmtter to adduce a 
variety of reasons in explanation of this lingu- 
lar circumstance ; but such a detail would be 
very uninteresting. Nothing perhaps has re- 
tarded a knowledge of the valuable observa- 
tions and discoveries which it contains, mor« 

than 
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than its having been written in German, a Ian* 
guage so little cultivated in this country, that 
the perusal of this work has been confined to 
a few literary persons. For the same reason, 
much useful information on the nature of 
mines, and the mode of working them, is still 
as it were locked up from the use of the prac- 
tical miners of this island. The number, varie- 
ty, and importance of the mines in Germany, 
which annually yield an itnmense treasure, 
haVe created, in that part of the continent, an 
interest which is quite unknown here. Scien- 
tific men have there directed their attention to 
discover the manner in which ores and mine- 
rals occur in the bowels of the eardi ; and by 
reducing to fixed principles what they Have 
been able to discover, they have, by their in- 
vestigations, jaffbrded much information, which 
has often shortened the labour of the practical 
miner, and been of much Service in assisting 
him to solve many of the doubts and difHcuI- 
ties, trhich in his subterranean operations he 
frequently experiences* 

It 
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It is a conviction of this, combined ^th a 
hope that it may be useful, which has induced 
the translator to present to his countrymen, in 
an English dress, the New Theory of the 
Formation of Veins; a task which he under- 
took with much diffidence. How far his hopes 
of the utility jof his labour may be realised, time 
only can determine. If, however, he shall be 
the means of giving more publicity to the doc- 
trine which this treatise contains, by bringing 
it within the reach, not only of the scientffic 
geognost, but of the practical miner who may 
not be able to peruse the original, the time he 
has bestowed on the translation will not have 
been employed in vain. 

The translator is sensible that he has much 
reason to offer an apology for the manner in 
which he has exjecuted his task. He is not in- 
sensible of the advantages which an ornament- 
ed style confers on any literary performance. 
But in the present instance it has been his am- 
bition to render the original as closely as pos- 
sible ; trusting that the fidelity of the transla- 
tion 
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tion will atone for any defid^cies which might 
strike the reader of cultivated taste. 

Werner has a manner of expressing his sen- 
timents which is peculiarly his own, and in 
many of the most valuable parts of his sub- 
ject frequently makes use of a tautology which 
appears unnecessary. Of this the translator 
has in some instances ventured to retrench a 
Jittle ; though, in by far the greater number, 
he has not presumed to make any alteration. 
Wherever this has been done, he has pre- 
served the sense of the original at the expence 
of giving to his sentence a turn which may 
often appear prolix, and which without this 
explanation would be thought inexcusable. 

He has incorporated with the work a num- 
ber of additions made by the author, which, 
liowever,'do not appear in the original. These 
were given by Werner to M. Daubuisson, 
who inserted them in his translation into the 
French, and appear so valuable an addition, 
that to have omitted them would havQ been 
iighly reprehensible. 

The 
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The notes which he has ventured to add 
are such as seemed to afford some illustration 
of the particular parts bf the doctrine which 
they are intended to explain ; and though not 
so numerous as by some may be deemed ne- 
cessary, they will, he anxiously hopes, be 
found to afford some information, on the dif- 
ferent topics of which they treat. 

To conclude, the translator requests of all 
who, from their local situation or professional 
occupation, may have an opportunity of com- 
paring the contents of this treatise with what 
they read in the great volume of nature, that 
they would correct and rectify their former 
observations by what they may here find, and 
note what on comparison they may observe 
not to correspond with the real phenomena of 
nature. We possess little or no information 
on the mining districts, or rather depots, of this 
country, for as yet they have not been divided 
into mining districts. That many important 
mineralogical facts may be collected from a 
careful survey of these mines cannot be doubt- 
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td, though we must regret that the attendoa 
of scientific men has not been directed to an 
examination of them conducted on just and 
fixed principles* To suppose that the proprie- 
tors and conductors of our mines do not pos- 
sess the same inquisitive spirit, for which in 
other pursuits the natives of this kingdom are 
remarkable, would be to hazard a conjecture 
which will never be admitted. We must 
therefore seek some other cause to which this 
inattention is to be ascribed; and we cannot 
discover any which will more readily account 
for it, than the want of some just and correct 
observations founded on facts as they present 
themselves in exploring the great and hidden 
treasures which this country contains within its 
bowels. 

On the principles of this treatise, Werner 
has reared that beautiful superstructure to ac- 
count for the mode of formation of this earth 
in general, which has obtained his name. It 
is the result of 30 years close and unremitted 
application to the nature of veins and the mi- 
neral 



translator's preface, xiii 

neral masses which compose the crust of the 
glpbe, and is deduced from facts 2,lone, to the 
exclusion of all hypothesis. Such a piode of 
philosophizing, viz. observing facts, arguing 
from them, an4 then establishing a theory on 
what has been seen and can be explained, 
gives us all the probability of reaching the 
truth that legitimate induction is able to af- 
ford. It is this which has conferred its supe- 
rior excellence on the Wemerian theory, and 
procured for its author so great a reputa- 
tion. 
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1 HE uninterrupted geognostic observations 
in which I have been engaged, have been prin- 
cipally directed to a consideration of the differ- 
ent mineral repositories ; and, with the view of 
rendering my remarks more useful and appli- 
cable to the practical operations of mining, my 
attention has been directed to every circum- 
stance which could make me acquainted with 
the nature and peculiarities of each of these, 
but more particularly of veins, which, being 
of great variety, and having undergone many 
changes, are of a very complicated nature. In 
studying veins, I have not only applied myself 
to discover, as much as possible, their nature 
and properties, as well as their different rela- 
tions to one another, and to the substance of 
the rocks in which they occur, but I have also 

endeavoured 
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endeavoured to obtain some knowledge of their 
origin and mode of formation. From this 
source I have attempted to derive the explana- 
tion of their peculiarities^ and of the various 
|)henomena which they exhibit. 

The discoveries which I have been fortunate 
enough to make on this subject, greatly surpass 
what my most sanguine wishes could have led 
me to expect, in a field of inquiry fo intricate 
and complicated. I now present to mineralo- 
gists and miners the result of these discoveries, 
as well as the new theory of the formation of 
veins deduced from them. It will add to our 
knowledge of geognosy, principally in the na- 
tural history of our globe, and in the science 
of mine-working. 

This new theory will fill up a considerable 
blank in geognosy ; it will throw new light on 
the various revolutions which our globe has 
undergone, and it will open an ample fidd for 
future observations and enquiries. It will in- 
crease and confirm the connection which sub- 
sists between orictognosy and geognosy, and 
even between the science of mine-working and 

orictG znosy j 
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orictdgnosy ; and it will ilfford opportunity 
for making new applications of this last branch 
of mineralogy. 

All those who know how much, in minings 
we are often obliged to grope in the dark, 
whether in Peeking for a known or unknown 
Vein which we wish to work, or to discover in 
a vein the points and places which contain the 
largest quantity of the metallic minerals, or to 
regain a vein which has already been worked, 
but has been lost, which very frequently hap- 
pens; all such persons will easily appreciate 
the value of the new theory to the miner, in 
proportion as it is rendered more perfect, and 
is applied to the arrangements and works car« 
ried on in the interior of mines. In order to 
set this matter in the clearest point of view, 
and to give a more perfect idea of it, I have 
demoted a whole chapter to the detail of the 
many advantages to be derived from it* 

Further,, In the second chapter, where I 
give a history of former doctrines on this 
subject, I quote the opinion respectmg my re* 
searches entertained by Mr Von Oppel, cer- 
tainly 
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tainly an impartial person, who has been lon^ 
celebrated among miners both for his know« 
ledge and his experience. The expositiod 
which I have made of the utility of my theory 
m the ninth chapter, and the opinion of one 
so competent to judge of it, will, I flatter my- 
self, be sufficient to convince all well informed 
miners of its utility ; such at least as are pos* 
sessed of experience and knowledge, and shall 
study the subject without prejudice. I do not, 
however, rest satisfied with merely stating its 
utility, but I also show in detail the applica- 
tion of it to the working of mines. I also 
treat of the manner of attaining this object, 
by constructing maps, drawing up descriptions 
of mining districts, and forming collections of 
minerals ; the whole being arranged in a pro^^ 
per manner. In the tenth chapter I ajjply this 
theory to the mining district of Freyberg, in 
every respect the most important in our moun- 
tains. This application consists of a descrip- 
tion of the different formations of the metalli* 
ferous veins contained in the district. In fine, 
as miners may have adopted some of the an- 

cient 
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cient theories, and as their attachment to these 
may form an obstacle to the advantages that 
are to be derived from the one I here give an 
account of j I have been under the necessity, 
in spite of my aversion to polemical discussions, 
of pointing out in the most evident manner the 
falsity and groundlessness of such theories. This 
I have done in the eighth chapter. 

The theory which I detail in this treatise is 
founded upon observations and facts partly 
well known, partly new, but which can be 
easily verified ; it is also founded upon incon- 
testable and generally admitted theories rer 
specting the laws and effects of nature ; and 
lastly, upon analogies and consequences, to 
the exclusion of every thing hypothetical. A^ 
every one acquainted with the subject can 
judge of it, I am equally desirous of seeing it 
subjected to numerous and rigid trials, as of 
hearing tljat a great number of facts are col- 
lected to rectify and complete the observations 
brought forward to support and explain it. 

I must here present a request to all who 
would judge of this theory, or communicate 

their 



their sentiments on it to the public, viz. to be* 
gin by first reading through the whole trea« 
tise, and then to peruse it a second times 
with attention. Such a request will not only 
appear strange to many persons, but even su« 
perfluous ; I find myself, however, under the 
necessity of making it, from the manner foU 
lowed by some individuals with my book on 
the external characters of fossils. They have 
often represented me as saying quite the con^ 
trary of what I have expressly written. This 
may have been done, by some^ through de* 
sign, but in by far the greater number of in^^ 
stances, it has hsippened froni that work not 
having been read through ; and in this man«i 
ner the public has frequently been led into ai| 
error, at least for some time. 

The proposition, that the spaces now occu-i 
pied by veins, were originally rents formed in 
the substance of rocks, is not a new opinion; it 
had formerly been propofed, and adopted by the 
greater number of geognosts, as will be feen iiii 
the chapter of this treatise where I give an a- 
bridged history of (he ancient theories of veins. 

I 



I^y cfeim the mmi of haying a?c?«?aned, in 
a more positive manner, the causes ^Mch hayp 
4«pduQed,lii^ nejitg, j«id jof Jhaving brpughtifor* 
ward Aetter proofs qf it tlwt h^d forroeifly beeji 
.^me. Buty vfhfi^ is ^altogether neyr, a9d what jl 
jmzy challenge as my pibwi particular difcpyery 
is, a^ to;bave determined, and, described in jbl 
;more. particular manner, the internal structure 
<>f iYons^as well:as the fprmatipn of the differ- 
ent substances of whkh they are composed, an^ 
to have . settled the relative age of each } ^. to 
rhave given the most accurate observations an{i 
4nost perfect, knowledge of the xneetings and ijt^ 
4ersei3ions of veiins, and to have made these ob* 
^ervatioils subservient to tiie determinii^ theilr 
relative ages;. r«, to have determined the different 
veinfformations, particularly m^aUiferous veins^ 
las well as their age| d. ;to have been the firsK 
.vhojentertained the idea, that the spaces which 
veins occupy were filled by precipitations from 
]the solutions, which at the same time formedi 
;hy other predpttaticms, the beds of mountains ; 
tand to have ^imiabod proofs of this ; and e.to 
bave dfftermin^ the essential diffetenoes . that 

d are 
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icrc found between the structure of veiils Bi^ 
that of beds. 

Farther, Almost all the refutaticxis of objec- 
tions brought against my theory, as well as 
those which I have urged against former ones^ 
aaid the greater part of the apj^cations made of 
it to the i^orking of mines, are peculiar to my- 
self. I shall say nothing of my claim to severd 
other discoveries. For upwards of 17 year? I 
have publicly discoursed of veins in my courses 
of geognosy, and in those also which I have de- 
livered on the manner of working mines. From 
these many persons have imbibed my ideas, and 
communicated them to the public, either direct- 
ly or indirectly j so that it is very difficult for 
me now to claim them as my own. 

From my earliest youth I began to collect, in 
Lusatia and Silesia, the observations on which 
my theory is founded ; but the greater number 
has been furnished by the mountains of Saxony, 
called Erxgebirge. During the 22 years that I 
have been settled in this countiy, I have often 
descended into the interior of the mines, in the 
district of Freyberg, and into all the- others. 

Besides, 



lBe»d^9 I have derived much knowledge froni 
jpurneys made in the mountains of Bohemia, 
diiefly at Joachimstahl ; in the mountains too of, 

Franconia, of Hesse, and of Thuringia. My li^ 

* 

mited fortune, and the nature of my present si- 
tuation, have prevented me from travelling into 
more distant countries, however useful I may con^ 
sider such journeys to be, and however desirou$ 
I may have been to undertake them. After this 
I <:annot think that any person, who considers 
the observations I have made and collected on 
this subject, and on which I have grounded my 
theory, will upbraid me with having only known 
one single tract of country j this reproach has 
been once made, though erroneously, and on the 
subject of another part of geognosy. . Indepen^ 
dently of my own observations on veins, I have 
derived much assistance from the investigations 
&Lmished to me by the numerous pupils I have 
had from almost every part of Europe, or from 
those which I have obtained by an extensive cor* 
respondence carried on with a great many mine- 
ralogists and experienced miners ; investigations 
which have confirmed the greater part of my 

ow^ 



ortilii oHs^mitjohs. IKavedsoitoed, d^ougR^i!9l 
caution, the observations made by 6iiier gttgi 
^nmts in different countribs, which 2itto' hi 
feund in l!heir writings. Lastly, The atf^tivte 
and strict e:^2toina'fibn of the hun^x^s fossSs 
and spedmens of veins in my own cabinet, or 
of those I have seen in other coBeetbns^ ha^ 
b*en of great assistance to my theory j foi* in 

* 

examining a piece of mineral, I am not satisfied 
with ascertsdning, as is geiieralfy the case, what 

» 

aire the different fossils of which it is com{>6s6d. 
But I endeavoirf to discover a certain fotma- 
lion of metallif^oiis veihs, and to determine 
whether these fossils have been formed at the 
same tirhdf, bt whith of theni are of newei* and 
which of older formation than the rest. 

Although I have been nearly 30 years occu- 
pied in studying the nature of veins, iaid in in^ 
vestigatiiig their formation, and although it is 
no'w ^i years since I first explained, in my 
course of geognosy, the same theory that is 
given and deilionsttated in this treatise, yet I 
have not bestowed all the pains in digesting it 
which I could have wished ; consequently it is 

not 



mt divided and arranged throughout in the 
fiK^ fHToper manner. I have bean under the 
fiece^sttf of eomposing md patting it m order 
whhilt the space of three months ; and that ait 
a time toa^ when I baye been engaged for ei^ 
or ten ho^^ a day in works requiring grea^ 
eice^tioil of mind ; every i^eet was printed as 
seon as it was written, so that I had no oppoT'^ 
tunity of altering or revising k, far less of cor* 
recting the whole. 

After havkig, in my capacity of author, given 
to the public that accotfnt of the work present^ 
ed to them which they have a right to expect, I 
shall now make a request to all persons -who are 
dncetely interested in the advancement of mi* 
nehdogy and^te science of mines ; which is, 
that they second my efforts and assist me in 
bringing to perfection my New Theory of Veins, 
and in discovering new formations of vdns, par* 
ticularly such as are metalliferous^ to transmit jo 
me all the documents th^ can relative to them^ 
mrcompanied with specimens of the fossils. In 
these dodkments t include among other thing!; 
Ml otictdgnosdc afid eoil^ct description of the 

substance 



substance of the veins ; a particular notice of 
the remarkable peculiarities presented by cer- 
tain veins relatively to one another, such as 
their joinings, intersections, &c. ; complete de* 
fcriptions of the veins; descriptions also of whole 
depots of ores, and of mining districts ; remarks 
on the analogies and resemblances which cer- 
tain vein-formations bear to one another, as 
well as te beds ; . and an account, of any singu- 
lar phenomena which may either serve to con- 
firm or overturn my theory. I shall make use 
of every thing sent me on this subject, and 
shall receive with equal pleasure every thing 
addressed to me, the object of which shall be 
either to rectify my errors, or entirely to re- 
fute my opinions, provided it be. done in a be- 
coming manner, 

. I take this opportunity of pointing out an 
error into which some of my friends have &1- 
len, which has in several respects been pre- 
judicial to me, and is still likely to be so. Such 
persons have conceived a singular notion which 
they have publicly circulated, by saying that I 
have formed the resolution of publishing none 

of 



of myf nmnierous and pamful kl>ours inninerau 
logy, the science of mine^ forges ; and' fe^^ 
dries. They think (I amc persuaded in conse^ 
sequence of the good opmicoi rthey have:fonnp* 
ed of ,me and ioiy scieiitifk ibsearches)^ diat they 
render an essential' service to the sdoices in 
publishing as sobh as possible the result of in]f 
observations ^d laboiQ's.- ^ ; 

This caiinot be a difficiilt mattery for 'ever 
since I became a professor >in this school, my 
manner of lecturing has been such that. niy 

hearers might take notes, or evto write every 

. . , . . ' ■ -■ ' . 

word, under my own direction. In this manner 

several of my courses of lectures have been 

written j and to my great displeasure, a sort of 

mercantile speculation has bden miade of these 

• ■ % 

*m • 

manuscripts in other countries. They are for 
the most part defective, although some of the 
number are more perfect than others. On 
what is past, I am willing to shut my eyes ; 
but as I understand there is an intention of 
publishing and printing not only the introduce- 
tory part of my system of orictognosy, but al- 
so my dissertation on Iron Foundries, I think, 

/ in 
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ia guifke to n^adf aod the sdence, I am bound 
U^;iify*ito disapjuroye jo£ such an undertaking* 
£or besides being thus robbed of my property 
as an author, llie works presoited to the public 
in lihis way cannot but ht very defective, and 
in some degree mutilated. I here announce 
ifiat I am engaged in revising my works on 
orictognosy, geognosy, and the other branches 
of the science, and that they shall forthwith 
appear one. after another, enriched by my latent 
^hs ervations and discoveries. 

(Signed) A^vlanam Cott4^03 Wjsrk;er. 
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CHAP. I. 

OF VEINS IK C£N£RA£. 



§1. 

To assist the reader in acquiring a more perfect 
knowledge of what I have to say on the formation of 
veins, I deem it necessary to commence by giving a 
short account of veins in general ; next, I fhall ex- 
plain some new technical terms which I have found 
it necessary to make use of iit this treatise s and then 
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I shall give a concise history of the former theoriet 
which have been proposed on this subject. 

In this chapter I shall give the definition of the 
terms I employ ; and the second will be occupied by 
an account of the old theories. 

The first definition I shall give is that of a vein. 
In explaining this term, I shall mark the difference 
between what are to be considered true veins j and 
what are not so, even among various mineral reposi- 
tories to which the name of veins and other appella- 
tions have been given by miners. 

P'eins are particular mineral repositories of a flat or 
tabular shape, which in general traverse the strata 
of mountains, and are filled with mineral matter dif- 
fering more or less from the nature of the rocks in 
which they occur. 

Strata are those parts of a rock which lie between 
parallel rents and fissures. These separated parts or 
strata are therefore tabular masses of the same nature 
and substance, parallel to each other, and of different 
degrees of thickness. Mountains and rocks thus di- 
vided are called stratified rocks : all rocks, however, 
are not stratified. 

From the differences in the position, division, and 

thickness 
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thickness of the strata, arise the differences of strati- 
fication, which is to be distinguished from the super- 
position of rocks. By super-position is to be under* 
stood the order in which the different rocks compo- 
sing the crust of the globe are arranged above one 
another. Nor must we confound stratification with 
the structure of rocks, though nearly allied to each 
other, especially in rocks of a slaty structure, where 
the direction of the strata and folia are the same. 

It will be a more accurate description of veirtSy to 
say that they are rents which have been formed in 
mountains, and have been aftierwards filled up by 
mineral matter differing more or less from the nature \ 

©f the rocks *. 

Veins, as we have remarked, cross the strata, and 
have a direction different from theirs. Other mineral 

repositories 



* I only add this last definition of veins to render the for- 
mer more explicit : for in determining the fonnation of 
veins, it brings their distinctive character in a more striking 
manner under our observation. I did not wish to give it at 
first as a definition, because it takes for granted a formation 
which remains to be proved in the course of this treatise ^ 
and when this formation is proved, it may be used with the 
greatest propriety. 
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repositories (such as particular strata or beds, of what- 
erer thickness they occur) have, on the contrary, a 
similar direction with the strata of the rock ; and, in- 
stead of crossing, run parallel with them. This forms 
the characteristic difference. The Swediih mineralo* 
gists give the name of gangar to mineral repositories 
in general : veins, properly so called, they name skU" 
hrd*. 

.$4- 

A stochwerhey in the real acceptation of the word, 
(for formerly it was applied to a certain manner of 
working a mine), is part of a rock of greater or less 
extent, which is penetrated and crossed in all direc- 
tions by an almost innumerable quantity of small 
veins. - 

What the miners in Hungary call rents, (klufie) 
Stre small and middle-sized veins. What, in floetz 
countries, are denominated by them rukken and wech^ 
self are true veins ; the first of these is often of con- 
siderable magnitude. 

The veins which traverse the rocks of the coal for- 

mation 



* On this, consult Wallerii Elcmenta Mctallurgiae, § 14, 
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mation near Dresden^ are improperly denDminated 

§5- 

I suppose my readers are already acquainted widi 
the technical terms employed in speaking of veins> 
and that they understand what is meant by the mag- 
nitude^ position, and structure of a vein *. I must) 
however, explain some others which my new theory 
has rendered it necessary to introduce. 

By a vein formation^ or simply ^formation, is to be 
understood all veins formed at the same time, and 
having one and the same origin ; whether they oc- 
cur near each other in the same country^ or are met 
with in different and distant countries. In this man- 
ner I employ the terms /ead glance, fiuovy and heavy 
spar formation ; red and white silver ore formation. 

When several veins- of the same formation occur 
in a country, they form what I call a depot of veins. 
This I distinguish by the name of the country in 

which 



* On the different technical terms used in defcribing 
veins, as also on their position, magnitude, &c. different 
works on mining may be consulted, particularly the first 
part of the Berickt vom Bergbau^ 4to. Freyberg 1749. 
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whidk it is found jcnned to the principal fossile 
which it contains* In this way I say the lead glance, 
grey copper ore, and yellow blende depot of Scharfenberg : 
the tin depot of Altenberg. 

Lastly^ By mining district is to be understood, 
many mineral deposits occurring in the same coun- 
tsjy which generally cross each other. I distinguish 
•uch districts by the name of the country where 
they occur, as the mining district of Freyberg. 

I shall now proceed to give the history of the dif- 
ferent theories which have hitherto been proposed to 
account for the formation of veins. 



CHAP. 



VORIKATION OF TXIKIo 



CHAP. IL 



A SHORT HISTORY OF THE DIFFERENT THEORIES OK THi: 

FORMATION OF VEINS. 



§6. 

Among the Greek and Latin classics who treat of 
mines and minerals, we find very little on the sub- 
ject of veins. It will appear, however, from some 
passages which I am to quote, that they were not 
altogether ignorant of the subject. There can be no 
doubt that veins were known long before the time 
of these authors. They must unquestionably have 
become an object of attention as soon as mines be- 
gan to be worked. But it is not probable, that at 
that period, veins were distinguished from the other 
mineral repositories, or that any attempts were made 
to account for their mode of formation : at least such 
attempts are unknown to us. 

Diodorus 
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Diodorus Siculus *, at the beginning of the pas- 
sage where he speaks of the famous gold mines 
of Egypt) sayS) *< the mountains in this coimtry are 
•* of a dark hue ; they are traversed by veins of a 
«« white stone^ possessing great lustre; it is from this 
•« ftone fliat gold is extracted f ." Farther on, when 
treating of the gold and silver mines of Spain, he 
says, << the mountains in that country are traversed 
*« by many metallic veins J." 

Pliny, 



* Diodori Siculi Bibliothecae Hiiloricse, libr. xv. per 
Laurent. Rhodomannum. Hanov. 1604. fol. 

This author lived and wrote about the beginning of the 
Chriilian aera. 

f* T^; yu^ yis fiikctivni ivainf rtj ^irtt xeii ita^vt^ xa} p>ip 

The black mountain here mentioned is probably com- 
posed of dark clay slate, and the white marble is quartz or 
some kind of spar, most likely the former. 

The iutmirXvoTxi wXvpii^Sif as well as iut^i^cvTxSf in 
the former passage, shows that the repositories in the mines 
erf gold and silver frequently traversed the mafs of the 
Tock in question In all directions, and that they were con- 
sequently true veins* 
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l^linyj alsO) in speaking of the manner in wluch 
gold is found in the mountains, says, << the teins of 
«* gold run through the rocks in many different di- 
•* rections, and traverse the waUs of wells *." 

$7- 

Agricola f, the first of the modems who has writ- 
ten on veinsj has given a very particular account of 

B themr 



* Vagantur hi venarum canales per latera puteorum, et 
hue illuc (Caii Plinii Secundi Historise Natur. lib. xxxvii. 
quos interpret, et not. illustravit Jo. Harduinus Pausus, 1 7 23,. 
&L lib. xxxiii. cap. xxi. torn. iL p. 617.) 

Under the name of canales is to be understood, not gal- 
leries, which are called cuniculi and crypUf^ but the veins 
themselves. In this sense the words have been consider'- 
ed by Agricola : in the same manner, the gold which Is 
found in veins is called aurum canalidum^ to distinguish it 
from that obtained by washing, and of which Pliny speaks 
before. 

The word vagOri means that this kind of repository ex- 
tends in all directions in the rock, and that consequently 
they were true veins. 

In the edition of Dalechamp, it is said, hi venarum ca-* 
nales per manner vagantur et latera puteorum et kh 
illuc^ 

Pliny wrote his "w^ork about the year 100. 

f George Agricola (whose proper name was Bauer,) 
was bom in 1494 at Glaucha in the Saxon Erzgcbirgc, 

He 
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f Jiem. He speaks of them in many parts of his vrtlt-* 
iDgs^ asid endeavours not only to define and describe- 
ihcrmi but also to account for dieir mode of forma- 
tion. In the whole of bis researches on this difficult 
subject, he not only surpasses all who have preceded 
him in the same path, but even those who lived z 
century after him. — Nevertheless he was unacquaint- 
ed vriih, the characteristic differences between true 
T^lns and other mineral repositories. He treats of 
the size, position, and crossing of several veins, in 
the 24th chapter of his work entitled Bermannujf 
and still more particularly in the third bodk of hi€ 
great work, De Re Metallica \i 

In 



^e practised medicine first at Joachimstahl, and then at 
Qiemnitz ^ at which last place he died in 1555* He is 
the father of mineralogy, and of the science of mining. To 
an intimate acquaintance with the sciences, he joined much 
<^a8sical learning. His Latin was so pure, that this circum^' 
stance alone is sufficient to entitle his works to a place 
amongst other classics. His writings were numerous ^ and, 
with the exception of a few tracts, have been published in 
two vols. fol. by Froben and Basel. 

Agricola's reputation in the sciences which he cultivat- 
ed, will last as long as Plmy^s in natural history, or Ari- 
stotle's in philosophy. 

f'GeorgH Agricola Jbe Re MeuUica, llbri xii. fol. Ba- 
silea, 1556. 
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\n the third chaptet of the diird book bf his work 

JD* Or/« ^^ Catuis Subterraneorum *, he treats of the 

• * ' formatioti 



* This work, with seyera) otlfer writiqgs of Agricola, 
and among the number l^s Bermannus^ have been publish- 
ed in one volume, with the following titles. 

De Ortu et Cauas Subterraneorum libri v. 

jPe Natura eonim quae effiuent ex Terra lib^ iv. 

De Najtura ^ossilium l}bn x. 

I)e VejLeribus et Npvis MetalUs }ibri xi. 
' Bermannus, sive De Re Metallica Dialogus. 

Interpretatio Germanica Vocum Rei MetaQicae, addito in< 
dice foecundisslmo. 

The passages alluded to are the following. 

^' Sed commissuras saxorum duobus modis fieri intellige- 
*^ mus ) uno qui proprius ipsarum est cum saxa gignuntur : 
^ t^m enim materiam tenacem calor coquitur in lapidem : 
^ at non knta, similiter cocta exhalat humorem efRciturq«ie 
^* terra plerumque £nabilis. Altero, qui communis ipsis 
ff^ est cum fibris et Tenis, ciim aqua in unum locum collige- 
^ tur. £a emm saxa mollit suo liquore, sua gravitate et 
^' pondere perrumpit et dividit; quod si dura fbeript, effi- 
*^ ctt commissuras saxorum et ^ras^ sin noRni|iiis dura, ve- 
^ Has." ' Agricola denominates rents commifsuras; small 
veins and ramifications, ^/&ri7j ; large vwi he calls venati 
jmd the whole together Urrce canales. For ^t the begin- 
ning ^of this chapter he sajs, ^ venio nunc ad terras cana* 
^ les, hoc est, venas, fibras, et quas commissure sas^rum 
** vocantuf j quae quidem vasa sunt aut teceptacula nwtif- 
^ rise ex qua res fossiles formantur.'^ 
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fonaation of veins. The rents and fissures in which 
veins are fotmd, he supposes to have been formedj 
partly at the same time virith the rocks themselvesji 
and partly afterwards, by the waters penetrating 
them ; so that, where there has been either a large 
quantity of water, or where the substance of the 
rock has been much softened, there the largest 6s^ 
sures occur ; where this has not happened, th^ fis^ 
sures are proportionably smaller. With respect to 
the earths and stones which are found in veins, 
the former he conceives to have been detached from 
the rocks, and carried into the veins by the water * \ 

the 



This author, in treating of the forxnatioi> of veins, ii| 
the same chapter, says ^ '* Impetus aquarum saxa in quQ-> 
*^ que loco fi'agilia comminuit et difRndit. Igitur per e^, 
*^ fracta et diffissa permeat et tranat modo in profundum, 
^ fibrasque vel venas facit profimdas : turn autem in latum 
" quo modo dilatatae fiunt." 

By the conclusion of this passage it appears, that he com^ 
prehends beds as well as other repodtories under the name 
of veias, 

* This is obviously his opinion, from the two following 
passages of the work already quoted. 

Lib. iii. chap. iv. " Terra pura, sivc simplex, in canali-t 
" bus hoc modo gignitiur. Aqua pluvia, quam summum 
'* terrae imbibit, primo per ejusdem terrse interiora per- 
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ike lattef^ he considers as sMrising from the earthy 
jpnatters hardened by the effects partly of heat and 
coldf and partly by a lapidific juice *• Minerals and 

metals 



^ meat et transit^ cumque ipsa miscetur : deinde undique 
>* coUigitur in fibras et venag,*' A little farther on he 
adds, ** aqua autem sic mista in ininm aUquem canalis aU 
^ veum confluit, vel in angustias abducta percolatur : quor 
*' mode materia' pura et aequalis subsidet ^ aqua vero deficit 
^} et delabitur. £x qua sane materia oiitiu: terra, de qua 
** nunc loquimur.*' 

* This same author says, in the following passages of the 
£)re-mentioned work,^ 

Lib. iv. cap. iv. " Albertus, Arabem (i. e. Avicen* 
** nam) secutus, scribit, materiam lapidum esse speciem 
-^* quandum tcrrae aut aqu9 : id est, duo haec, terram dico 
** et aquam, sic inter se mista, ut modo hoc, modo illas 
** vincat alterum mole. . Uterque (sc. corum) autem quod 
** ita sensit, ratione fecit. Nam non fit lapis ex pura ncque 
*^ terra, neque aqua ; quod solam terram prse siccitate eju$ 
^* non doagmentet ac conglutinet calor, sed dissolvat magis 
*< faciatque pulyerem. Aqua vero simplex congelascit qui* 
** dem frigore, sed modicus tepor earn resolvit." He adds 
farther, " Humor vero vicissim congregationis conjunc* 
*^ tionisque partium rei siccse, quoddam quasi vinculum 
.^* est.'' Then cap. v. " Itaque si pcrmistio abundaverit 
>' terra, discitur lutum : an aqua, succus. Nihil enim 
*^ aliud est lutum, quam terra quae permaduerit aqua, ut 
^' superiore libro explicavi : nee succus aliud quiddam est, 
" quam aqua, qu« contra sorbuerit terram, vel corroserit 

<« tetigeritquc 
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desenre any notice ; the richness and poverty of 
veins being by them attributed partly to the position 
of the mountains with respect to the sun, and partly 
to the influence of the stars. 

§9- 

After Agricola, the first that deserves any notice 
is Balthasar Rosier. He seems to consider veins as 
open fissures which were afterwards filled up *. In 
his Speculum Metallurgiay at the beginning of the se- 
cond chapter, when treating of veins and fissures, he- 
says, <* A fissure is a chink or gap which cuts and 
*< divides the rock, and is like the crack in a vessel 
•« which allows water to flow through it j some of 
<< these fissures are long and wide, others short and 
<« narrow.** ** A vein cuts and divides the rock uni- 
« formly in a certain direction and inclination, but 

" it& 



* Balthasar Hosier's Speculum MetalluTgiae Politissi- 
mum 'y folio. Dresden, 1700. 

Rosier was at first marhsckeider and gegenschreiber at 
Freyberg, and was afterwards mine-master at Altenberg, 
where he died in 1673. ^^ wrote in the Iflft years of his 
life the instructive work just quoted j but which was not 
published till 21 years after his death. 



^< Its breadth varies ;" farther on, *« what constitutes 

** the vein itself, and wh;il it contains enclosed with-* W 

<< in it, and forms its priticipal p^, is either the 

^< materials in which the mineral is found, or metal-* 

•* lie matter, or a kiqd of clay^i quartz, spar, &c/^ 

'^ The rock sometime^ contains druses ; these are 

<^ hollow cavities of a round or oblone form, and 

<^ difiereat sizes, which are commonly found in 

*« veins. Sometimes the veins ^re very full of these 

<^ cavities, when they are said to be open } a vein ia 

*< said to be shut when it i^ quite filled up either 

*' with stopy or njetallic matter. The druses are 

** often filled up with clay or other matter ; in that 

*^ case the vein is s^iid to be closed, although it con- 

<' tains druses/^ 

From these quotations it is obvious th^t Rosier 
considers veins and fissures as having the same ori^ 
gin : the latter are open ^mpty spaces ; the formed 
similar spaces, entirely or nearly filled up. He dpes 
not explain himself farther, either with respect to 
the manner in which the fissures were produced, or' 
the mode in which they have been filled up^ 
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BecKer, in his Physica Subterranea *> ascribes the 
formation oiF metals and minerals to certain subterra- 
neous vapours^ which arising from the bowels of the 
earth, and penetrating the veins, produce a peculiar 
change in such stony and earthy matters as they 
meet in th;rlr way, which are in a state to be trans- 
muted. He regards the earth as a hollow body, filled 
with clay, water, sulphureous and bituminous sub- 
stances ; and from this immense reservoir there arise 
certain exhalations which form the metals. I find, 
in the writings of Becher, no further account of the 
origin of the fissures which the veins occupy, nor any 
observations on the substances of which they are 
composed. 

$ II. 

Stahl, a great physician and chemist of Germany, 
and commentator on Becher, in many places of his 

work. 



* Jo. Joachim. Bechcri Physica Subterranea, Editio no- 
vissima, cum prsefatione praemissa, indice adomato et speci- 
mine Becheriano subjuncto ^ G. £. Stahlio. Lipsise 
1703. The first edition of this book, was published at 
Frankfort on the Main in 1669. 



* 
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workj notices the formation of veins and minerals. 
In his Specimen Becherianum *, he says, one of the 
most probable opinions is, that, from the period of 
the first existence of our globe, considerable fissures 
had been formed ; that these, at the time of, the de* 
luge, were filled up with matter of a soft or clayey 
cpnsistence, which was afterwards penetrated by va- 
pours, extricated from the interior parts of the earth, 
possessing the property of converting these into mi- 
neral matten This ophiion (towards which Becher 
leaned), he admits to be attended with many difficul- 
ties when it is to be applied to particular instances ; 
and that it is often contradicted by what is observed 
in nature ; so much so indeed, that he concludes by 
rejecting the theory, and considers veins, as well as 
the substance of which they are composed, as hav- 
ing been formed at the same time with the earth It- 
self ; and of course as being of the same age with 
the rocks in which they occur. At the same time^ 
he is disposed to attribute some efiect to the action 

of 



* Georg. £m. Stahlu Specimen Becherjanum. 8vo. Lipr 
OSB J 703. This was publUbed aloogj^t^ St^Ps e.d^Q^ 
fif JB«cher's Pbysica Subtexranea* . 
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4S[ th^ ftir, dnd other -Causes, in ]^toiiilhit^ MMt 
changes. 

Stabl had already advanced ^ OjfbdiMS |q td| 
t^resrthe 4eOmi Veirmim MetuHtfieffaRttMi^ tM iit 
brought i( agaih ^fof^ard in ite ^i^cirkwe hme pMji 
quoted*, 

$ 12. 

Hehkel f is fbe €m <«4io^f(rtlHit^8 €tst iotmtstiot\ 
of the conte4it6 Of v^ins fo a ]pectili&r exhatatieti ^|iO« 
dttced ^nd ^mgetideifieA bj t fcmiai^doii, '6up|^e^ 
bf fahn to take |dat<e in <thte hiterior>of rOcte. Hfe 
basi^ of eafdi «rf0t)il ahd mhietd >h^ '$t(pp09es tp^iift 



* Ejusdeioi Propemticon inaugurale de Qrtu V^narunei 
Metallifcranim, 410. Hal. Magdeb. 1 700. 

f John Fredcirick feiikel wasbtrfh ^t Mftscbur^ in the 
feir H 679. Me U first -^i^iseid ^n^ciriSe 4t ^Fi«yberg^ 
^nd became oounsellor of >biukw to -ihe-ele&tor of 'Sa^oi|}C 
then king of Poland, He taught chemistry and mineralo- 
gy with uncommon reputation, and died in 1 744. He is 
the father of mineralogical chemistry. His lectures were 
resorted to by s;udents Irom all nations, particula];^y frozQ 
Sweden. His numerous writings have been read with ge- 
ystTsl ^p][)robatitm, and iriiu<1i't:t^,4hough less t!piaw5, than 
they ide^erve. He stuodfed mudi, stud 'WiS tn urit«mitdng 
9nd acute obKcnrer. But 'his style is i}iid,t^ dttUsej^luEi^ 



already in the substance of the rock, and that by a 
peculiar process of natuve it as matured and convert* 
ed-into the mctdL He does not-venMire to aacertain 
the natuoe of these bases : but in oae passage of his 
works he speaks of subtUe earths i in another of mer- 
curia}, arsenical and sulphureous jparts. These three 
}zst he j)rob&t>ly:> liowever, regarded as constituent 
parts, and con^quently metals are compounds. Air, 
water and five, appear to him the substances pf .which 
nature avails j^rself in the formation ef meta}s. JHk 
9Uo-^Ppose(¥ ^xrtaia kinds pf earths and stones to 
eiistf which serve as the matrix for the others, and 
which are indispensably necessary in the formation of 
fmaefds. 

This theory, which has been adopted by many mi- 
peralogists, is given at large' in his Pyritologia *, and 
in his treatise De Appropriatione f • 



^ 5dh, Fr. ^pnkcPs Pyritologia, or History of Pyrites, 
published at Lcipsig, 1 725. A second edition of this book 
appeared 1754. TThr author treats 6f the engendering of 
ores in'the r5th chapter, 'which is written on the original 
partts of "pyrites. The principal passages arc j 731, 727, 

7?8» 742, 744— 747- 

+ Mcdicorom chymiconira non ultimum conjunctionis 
primum appropriatio etc. invenit et cxposuit D. J. Fr, 

Hcnka, 
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Ms- 
Hoffman^ in Ills Dissertation de Matricibus Metal- 
lorum *, (a work written with care and full of accu- 
rate observations, but much less read than it de- 
serves), supposes veins to have been formed in the 
fissures of rocks ; yet he only speaks of it as an hy- 
pothesis, and in the following words. ^< Ponamut 
<^ itaque venam esse non nisi lapidum fissuram, po- 
^ namus eandem esse cavemosam, cert^ ubi metal- 
^< lum intra venam produci debet, cortices profecto 

. *< erunt 



Henkel, 8vo. Dresdse et Lipsiae 1727. A German trans- 
lation of this work is found in HenkePs Mineralogical and 
Chemical Essays, with observations on them by CarL 
Fred. Zimmerman. Dresden and Ldpsig 1744. 

* Jo. Georg. Hoffmanni Dissertatio de Matricibus Me- 
tallonmiy 4to. Lipsiae 1 7389 pp. $$. This excellent 
work, which contains many good observations, is much 
less known than it deserves to be* 

The author of this little work was bom at Ldpsig in 
1741. He was appointed assessor to the council of mines 
at Freyberg ^ ^d after HenkePs death delivered lectures 
en chemistry and metallurgy. In 1746 he obtained the 
rank of commissioner of mines, soon after which he took 
charge of the mines of the king of Naples, in whose service 
^e died* 
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*^ erunt Matrices Metallonmu Jam vero ante om- 
^ nis Metalli generationem, cunctae probabiliter erant 
<< hiantes venae, suo saltern cordce instructx, mini- 
<^ mum hinc et inde varii generis saxo et interve* 
<^ niente fissura, occupatx : ergo cortices venarum, 
<^ aut intra venas existentes lapides, propria loquen- 
«< do^ universales Metallorum erunt matrices." 

Zimmerman, in the second part of his work, en- 
titled << Oberslichsische Bergakademie *," is the 
first mineralogist who considers veins, and the mi- 
nerals of which they are composed, to have been 
produced by a transformation of the substance of the 
rock ; and expresses himself in the following man- 
ner. << Minerals are undoubtedly formed in the 
^< rock i but daily experience shows, that the rock is 
<< not of itself .capable of forming a metal : for were 

" the 



* Carl. Fred. Zimmerman Obersachsische Bergakademie^ 
^to. Dresden and Leipdg, 1749. 

Zimmerman was born at Dresden, where he spent hi^ Hfe. 
He was the pupil of Henkel, whose xmneralogical essays he 
published. Mineralogy and chemistry were his principal 
stucHes. A short lime before his death, which happened 
in l^i^f he was appointed chief commissioner of mines. 
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*^ die iwievalitiiig prindpte cafwhle cf cotHrartidg k 
^ xBlo a Bttneral^ lac dioukl find whole manntnxm 
^ vhickhadwidagraBethiacbiage fiuttfiisdttng^ 
^ we onlf meet wi^ ki some pert% wUcb fbUo^ 
<* certain dnrectionsji and being thita transfaemed^ 
«< cMsstitttte Tcina. Tkeee Teinay when tbef Isaw 
« not sufieroi the emixe duatgey or when theji dcr 
<< not contain perfect minerals, are still of a different 
<< nature from the rest of the rock. An attentive 
(« exaimiiiation tvitt ahow^ diat they aie of a decom-» 
M posed and firbAde zttbire, appeariog to have a telH 
« dency to return to this natural earthy state ; from 
•* which we may cooclude^ that these veins were in 
*< reality originally the same a& the rock j but that 
« their texture had been altered and decomposed by 
« some particular saline substance, wbich» penetrate 
^< ing the rents and fissures, had tendered them fit 
<< to be transformed into minerals^ In • tibds way 
<< saline substances prepare and render the earthy 
*« matters capable of being converted into the ma- 
<^ trix of minerals^ These same saline substances 
<< also assist in the formation of metals : to this we 
« cannot withhold our assent, if we admit, what 
^ experience teaches, that all minerals are mixed 
^ bodies, consisting of a metal, an earth, and an 
•< aci d '^ 

J 15. 
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* 

It is certainly, in the writings of Von Oppel, for- 
merly captain-general of the mines of Saxony, ths^t 
the 'most interesting particulars hitherto nodced oa 
the subject of veins are to be found. He admits po-^ 
sitively, and without restriction, the proposition, that 
veins were formerly fissures open in their superior part. 
In the introduction to his Subterranean Geometry % 
(Dresden 1 749)9 he expresses himself on veins a9 
follows. 

«* Definition. 

« $ 538. By a rent is understood an empty fissure 
'* or gap in a rock.** 

" Remark. 

*' § 539- Rents are in general very narrow, which * 
«* is the reason why they are represented to be cracks 
** or fissures in a rock." 

" Definition. 

** § 540* A veiny on the contrary, is a fissure 
^< which extends a great way through a rock, which 

D *« it 



•j-T" 



* Anleitung zur Markscheidekunst nach ihren anfangs* 
grdnden und ausUbung kurxlich entworfcn, 410. Dresdexi 

1749- 
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<< it cuts and divides ; it is filled with materials difU 
** ferent from the rock." 

«* Note. 

" § 541. Fissures and veins do not run in the ^ff- 
<< rection of the j/r/2/fl of the rock : they traverse and 
intersect them." 

" Definition. 

** § 542. The niineral matter which fills the fis- 
<< sure of a rock is always of a different nature from 
^ that of the rock \ it is called the mass of the vein^ 
«< (Gangart.)" 

This same writer is the first who, in the work just 
noticed, has established the difference between beds 
and veins. He settles the distinguishing characters 
t)f veins in the J 541. just quoted, where he says that 
veins traverse and intersect the beds of mountains. 
It is also of consequence to observe what he farther 
says on the subject of beds, in the three following 
paragraphs. 

" Definition. 

** § 531. A bed is a mineral deposit, the na- 
^* ture of which differs, in part at least, from that 
** of the other beds and layers of the same moun- 
■«< tain." 

*« Note. 



soumation of veiks; a? 

" Note. 
^M 533* ^ hed has the same direction as the 
« strata of the mountain." 

^< Remark. 

** § 535- ^ ^^^ perceive no impropriety in giving 
« the name of beds to mineral depositions which oc- 
<< cur in mountains whose strata are vertical, or 
** nearly so, provided they possess the character just 
** mentioned, viz. that they are of different sub- 
^ stance from the other beds, and have the same in- 
<' clination and position," 

I must still quote another passage from the impor* 
tant work of this author, whose memory will ever be 
held dear, not only by the miners of Saxony, but by 
every well instructed miner, and will be no less an 
object of veneration, than his writings will be an 
everlasting monument of the clearness and sagacity 
of his understanding and depth of his knowledge. 
It is a passage, in which he speaks of the utility of 
researches into the nature and formation of veins ; 
it is valuable in the history of this theory % and it 
shows what importance those who were considered 
as skilful miners, and zealous for the advancement of 
the working of mines, attached to the study of the 
theory of veins, and how anxious they were to throw 
some light on a subject of so complicated a nature, 

yet 
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yet so intimately connected with the practice of min- 
ing. *^ The investigation^'^ says he, <' of the causes 
<< which have produced the rents in the bowels of 
** the earthj and of the manner in which they have 
<< been afterwards filled up, are not objects of mere 
<< curiosity, but are highly worthy of the attention of 
<< the naturalist. The study of these objects is indis- 
<< putkbly the principali as it is the most useful and 
<^ most advantageous one, not only in the science of 
<< veins and fissures, but even of all mineralogy. It 
<^ is perhaps the one that has hitherto had the least 
<« attention bestowed upon it." 

Before proceeding to notice what Von Oppel has 
said in a second work on the same principles, though 
in a more particular manner <:onfined to veins, I shall 
mention the opinion of some mineralogists who have 
wcitten on their nature, before his time. The first 
is Lehman, in a treatise on the Matrices of Metals *• 
This book is little more than what Hoffman had done 
onthe same subject, as expressed in his § 13th: he 

has 



* D. Joh. GottL Lehman's Abhandlung von den Me- 
talmUttem und der Erzeugung der Metalle, 8vo. Berlin, 

»753- 
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has oiily repealed what had been written by that au- 
thor on the nature and formation of veins ; to which 
he has added his own opinion, remarkable only on 
account of its singularity. He begins by saying, 
(p. 178*} ^* What is called a rent, is an open fissure 
<< in a mountain, which has been produced by a divi* 
^^ sion of the rocks ^ and veins are, in my opinion, 
^< nothing but fissures which have been filled by na^ 
^< ture with stones^ minerals, metals, and clay, in 
Y< short, which are of a very different nature from the 
*' rock itself." Farther on he says, <* The veins which 
<< we find in mines, appear to be only the branches 
« and shoots of an immense trunk, which is placed 
^< at a prodigious depth in the bowels of the earth ; 
« but in consequence of its great depth, we have not 
« yet been able to reach the trunk. The large veins 
** are its principal branches, and the slender ones its 
<< inferior twigs. What I have said will not appear 
'< incredible, when we consider, that the bowels of 
<< the earth, according to every observation, is the 
<« workhouse where nature carries on the manufac- 
<« ture of the metals ; that from time immemorial, 
<« she has been working at, and elaborating their pri- 
<♦ mitive particles; that these particles issue forth, in 
" the form of vapours and exhalations, to the very 
« surface of the globe, through the rents, in the 

same 
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<' same manner as the sap rises and circulates through 
^ vegetables, by means of the vessels and fibres of 
** which they are composed." 

This explanation of the origin and formation of 
veins has long since sunk into neglect ^ and has, so 
far as I know, met with no followers among wri« 
tcrs. 

§17. 

We meet with much interesting matter in the Ele- 
menta Metallurgiae Chemicse of Wallerius * ; al*- 
though the manner in which he, as well as another 
Swedish mineralogist, express themselves on this sub- 
ject, shows that the Swedish mineralogists and min- 
ers have very imperfect ideas of the nature of true 
veins. Wallerius says, (at § 6. of his chap. 3. De 
Venis Metallicis) << venae metallicae extensae sunt 
<< tractus subterranei in montibus inclusi, ad diver- 
<< sas plagas et diversam profunditatem, recta vel ob- 
" liqua aut flexa via extensi, in quibus minerae me- 
^' tallicas generatae reperiuntur. 

« Obs. I. 



* Job. Gollsch. Wallerii £lexnenta Metallurgi^ fpecia- 
tim CbemicaD, 8vo. Holmie, 1768. 
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' «< Obs. I. Interstida quae intra parletes Inontis 
<< fissi aut firacti reperiuntur, et ^ montis fissiira vd 
<< fractura dependent, fissuras appellantur, (KlyfFt). 
<< Si hujus modi fissurae terral qusedam, vel lapide 
<^ aut minera, fuerint impletas, tiim generaliter'etiam 
<< illae appellantur venae. Hoc latiori sensu, vena 
<< est materia fossilis in montibus obvia^ in longuili 
<^ extensa, ^ circumambiente lapide et saxo diversa. 
« In sequentibus vero demonstrabimus, saltem non 
^< omnes venas ut ^. montibus fissura et fractura de- 
^ pend6ntes esse considerandas, adeoque inter fiissu^ 
<< ras et venas dari omnino aliquam diflFerentiam/' 
Afterwards in § 9. 

^< Obs. 2. Vocabulum Schiol diversimode quoque 
<< usttrpatur ; alii venam fimbriis donatam appellunt 
<< Schipl) alii ipsas fimbrias^ seu lapidem minerse ac 
<< petrae interjacentem. Forsan vena, quae ^ fissura 
<< originem habet, appellari posset Schiblj ven?p vero 
*< reliquiae, venae *.** 

§18. 

«' Sir Tobern Bergman f gives, in his- Physical 

** Geography, 

* This forsan posset (perhaps might) shows the uncer- 
tainty of Wallerius in this opinion. 

f The first edition of th^ original of this work I have 
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Geography^ the following short definition of reins. 
^ Miners (says he) apply the name of vein to rents 
^< that are filled up^ and consequently are shut ; the 
<* words kJtifi and schktl express nearly the same 
*^ thing ; but what is called trunty is a small rent 
^< quite shut, whose walls converging form a kind oi 
« wedge," 

§19. 

I come now to consider the new notions and de& 
nitions of veins given by Mr Von Oppel in his Essay 
on the working of Mines, in which he treats this 
subject in a more particular manner than in his Intro- 
duction to Subterranean Geometry. What he has 

written 



seen, nor do I know the year in which it first made its ap- 
pearance. The German translation was published in 1769. 
The second edition bears the following title : Physick Besk- 
rifiiing ofever lordklotet, f orfatad af Tobem Bergman, An- 
dra Uplagan, 8vo. Upsala 1773. 

« Bergman^s Phy jcalische Beschreibung der Erdkugel 
(Physical Geography) was published at the desire of the 
Cosmographical Society ^ and a third edition, in German, 
was publifhed in 179X9 at Grei&wald. This interesting 
work contains all that was known on the subject of Physi- 
cal geography in his time. A work on the same plan, and 
brought up to the present time, would be of infinite value. T. 
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wrttleil oh this sttbiect erinces him to be a skilful 
nataralist, a profound philosopher, and an experien- 
ttA. miner and geognost. As his remarks on this sub- 
ject are very interesting, I shall give them at full 
length. 

'* $ 29. The natural structure of the globe seems 
^ to show us that after the formation of the primi- 
^< tive and principal secondary mountains, they had 
^ suffered great desiccation, and been exposed to vio- 
«*■ lent shocks. In consequence of these changes, the 
^ rocks and mountains which formerly composed one 
*^ continuous mass, were split asunder \ whilst thi$ 
<< took place, it might easily happen that one of the 
** rocks slipt from the other without ceasing to touch 
•* it, or these parts might be separated from each 
** other, leaving between them open spaces, which 
«' were afterwards filled up, in part at least, with 
. ** different mineral substances. The greater part of 
«« these grand events belong to that part of subter- 
•« ranean natural history, which can only be eluci- 
« dated by a consideration of the facts which the 
<* earth presents to our view ; for all these great rd- 
<< volutions took place at a period long before the 
** globe became habitable to the human species. But 
•* whether fissures and veins were actually formed 
»« in the manner we have described. Or not > it is »q 

A <^ less* 



* ( 
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• 

^ less true that this matiner of represen&g their 
^ mode of formation and the rdative situation which 
"^^ they bear to one another in the mountain^ is the 
^ most simple way of accounting for them. It ex* 
*^ plains the uniform law of their formation both in 
<^ a general and more particular manner, and conse- 
'' quently we shall admit it as the real one. This 
^ hypothesis would be still more satisfactory to the 
^' naturalist, if it were equally easy for him to con- 
«( ceive, how a new mineral substance could be 
U formed in these fissures, of a. nature different 
** from the rocks in which the veins occur. 

<* J 30. A rent or interruption of the continuity 
<< of a rock, when it intersects the strata, is named a 
^^ fissure^ (gangkluft). 

« § 31. A vein is a rent in a rock of which the 
^< direction and position may differ, more or lessy 
<< from that of the beds of the rock in which it oc- 
<' curs ; and which has been afterwards filled with 
f< mineral substances of a different nature from 
** those of which the mountain is formed." Fur- 
ther, 

<< $ 38. It is difficult to conceive how rents and 
<< openings of considerable size can be produced 
«< without some portion of the adjoining rock suffer- 
^< ing such a strain as would form lateral chinks, so 

« that 
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<* that the principal rent should tenninate in several 
<« smaller ones. When these smaller rents are filled 
•*f with the same matter as the principal vein^ they 
<^ are said to be branches of the principal vein 
** (Triimmer); in this case the vein is said to ramify 
<< or divide into branches. The portion of rock cdn^ 
^ tained between these branches, is for the most 
^ part of a wedge shape ; in such cases the includ- 
**.ed mass is called a wedge. When the branches 
« run for any length in the same direction witk 
<< the main trunk, they are called accompanying 
** branches, 

<< § 42. It sometimes happens, that when a vein 
<< is formed in a stratified mountain, the vein not 
<< only traverses, but' also deranges a stratum, that is 
*^ to say, that one of the two parts of the intersected 
<< stratum changes its position, being elevated or de« 
«< pressed in relation to the other strata ; in this case 
'^the strata .are said to have shifted. The vein 
" which produces this eSeGt, is called (wechselj 
« shifter^ 

It would be necessary to translate all that has been . 
written by this author on the subject, were I to stat^ 
the whole luminous, instructive, and satisfactory 
view which he has given of it. I shall content my- 
self with quoting two ippre geognostic observations 

which 



.f 
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.which are extremely intere^Ung and useful in pnc^ 
tice; viz. 

<< ( 98. In the hollows and valleys of mountains 
<< of a moderate height, the veins for the most part 
f' follow the dire£tion of the valleys. 

<< $ 104. JVhen a vein has been cut or deranged 
<< by a visible rent, it is again met with in following 
S* the direction of this last, on the supposition that 
<< when the parts of a vein are thus cut, they are 
^ mostly separated from each other. 

§ 20. 

About a year after the appearance of Von OppeFs 
work, Delius published a short treatise on the origin 
of rocks and veins *.. The principal object of this 
work, as expressed in the title, is to give an account 
of the formation of veins. He considers them to be 
rents, formed by the drying of the rocks, which have 
been iince filled up. He is of opinion, that the rain 

having 



* Abhandiung von dem Ursprunge der Gebirge und der 
dannne befindlichen £rzaderD, oder der spgenanten G^nge 
und Kllifte •, ingleicben von der Vercrzung der Metalle, 
und insonderheit des Goldes, 8vo. Leipsig. 1770. Pro- 
fessor Schreiber is the editor of this small treatise. 
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having penetrated the substance of thevock, has dis- 
solved^ suspended, and afterwards carried into die 
veQtSy the different materials which serve as a base 
for stones and metals. The a» and heat of the sun, 
he imagines, are afterwards of use in evaporating 
the water, and in assisting to combine the materials 
from which they are produced. According to this, 
Huthor, different metals are formed, in proportion as 
the original particles have been in at state of greater 
or less purity *. This subject is discussed by him in 
a very particular manner, which is any thing but 
founded on the principles of sound philosophy and 
chemistry, or supported by correct and satisfactory 
ob^ervarions. Besides, it is evident, that all he has 
said on the formation of veins has been borrowed 
from Agricola. From an author of the reputation of 
Delius, who was acquainted with the writings of 
Von Oppel on the same subject, we should have ex- 
pected ♦to meet with observations more worthy of 
notice. . 

In 



* This author treats d£ the subject of veins in the second 
and third sections of the above work ^ the second is writ- 
ten on the origin nf veins and rents ^ and the third, on the 
probable mode of formation of the ores that are found in 
them, from § 33. to 86. The principles of this theory are 
ciObtaioed in from | 3 c. to 37. and tif. $4% 
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In his treatise on the working of mines, which 
appeared some time afte^r his other work, the same 
author treats of veins in a still more circumstantial 
manner, but with as little solidity, and upon the same 
principles *• 

§ 21. 

■ 

The theory of the formation of veins, which the 
sub-director of mines, Mr Von Charpentier has de^ 
livered, at the end of the fourth section of his Mine« 
ralogical Geography of Saxony f , is nearly the same 
with that which has already been considered in $ 144 

The 



* Christoph. Traugott Delius Anleitung zur dcr Berg- . 
baukunst nach ihrer Theorie und Ausubung, nebst einer 
Abhandlung von den Gundsatzen der Berg-und Kameral" 
Wissenscbafft, 410. Wien. 1773. 

The subject of veins is treated of from J 1 3. to 52. of this 
work. 

In this work, the author shows in several places some 
disrespect for Oppels Berlcht vom Bergbau. 

f Job. Fr. Wilh. Charpentier's Mineralogische Geogra- 
phie der Kursachsischen Lande, 410. Leipsig, 1778. 

This is unquestionably the best of Charpentier^s writings^ 
and although published so early as 1778, is an excellent 
^cimen of topographical mineralogy, and ought to be 
known and studied by every mineralogist. The style of 
writing is good, the arrangement judicious, and the descrip- 
tions often excellent. T. < 
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Xhe concise manxier in which he has delivered his 
opinion on this subject, prevents us from giving an 
extract from it) and to insert the whole would greats 
ly exceed the limits which have been prescribed to 
this treatise. I, think it sdso unnecessary to entef 
into any particular detail of it, as the excellent work 
in which this theory is delivered, I suppose to be in 
the hands of all my readers. The explanation of it 
will be found from the 425th, to the 43ad page of 
the work in question. 

I may however remark, that in the section imme- 
diately preceding that in which he begins to explain 
his theory, Mr Von Charpentier has brought under 
one view, all the strongest objections that can be 
urged against the theory which confiders veins to 
have been rents that were afterwards filled up by dif*" 
ferent mineral substances. 

Among the different authors who have written on 
the theory of veins, Baumer, counsellor of mines^ 
also merits a place. He treats of this subject in his 
Geographia et Hydrographia Subterranea *, What 

he 



♦ Fundamenta Geographise et Hydrographise Subterra- 
nese, ^ Jo. Guil. Baumer, 8vo. Giessse 1779- 

Charpentier^s 
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he says on this subject, though short, comes retj 
near the truth, as the following quotation from chap. 
xiT. § 14. will show. « Veins differ from the strata 
<< of the rocks in which they occur, both with r^ 
« spect to their form and their substance. Their 
<< formation is posterior to the rock. It appearSf 
«^ from many observations, that they have been 
«< formed under the ancient sea ; for their upper ex- 
<< tremity is often covered with several beds of schis-> 
*^ tus, and in cavities in the substance of the vein we 
*^ frequently meet with marine animals in a petrified 
" state*." 

M3- 



Charpentier's particular theory is further illustrated in 
his Beobachlungen uber die Lagersladle der £rze. Leip- 
sig 1799. T. 

* The following is the whole passage. " Cum a mon- 
^ tium straps venas tarn materia, quam forma, differant ^ 
^ hos alio tempore et serius, quam ipsos montes structas 
*' esse, arbitror. Hanc vero structuram jam in mari vetexi 
**• absolutam fuisse, pluribus arguments demonstrari potest: 
** I. Venarum ora ssepius multis strata contecta sunt, id 
*^ quod in Hassia nostra admodum promiscuum est, et venas 
** inventu difficiles roiddit. 2. Tam in cryptis vacuis, quam 
•• venis, petrefacta marina quandoque in veniuntur. 3. In sic- 
** ca telluris superficle nulla crypta vacua mineres repletur.'* 
And in the end of the same section, he says, ^* Terrse fubti* 

« les 
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523. 

Mr Gerhard^ privy counsellor of finance, in his 

Essay on the History of th^ Mineral Kingdom*, 

• • • . ■ < 

treats of veins and their mode of formation in a very 
particular manner, and has collected a number of 
highly interesting and instructive facts oh this sub- 

- ■ ' * * 

ject. This author, like most other geognosts, con- 
siders veins (which he distinguishes sufficiently well 
from beds,) to have originally been rents in moun- 
tains, which were afterwards filled up with mineral 

• 

substances. According to him, many causes may 
have contributed in forming these rents, which he 

F supposes 



'< les &€• aqua mafina stratcmun fissoras ciyptis advectae, 
^ venis materiam prsebuisse videntiir.'^ 

The observation of the occurrence of petrifactions in 
vtins is a vefy importtot one, and would hav^ been of still 
greater consequence had the place been mentioned whei^p 
they do occur. 

* Carh A brah a m GeAiards Versuch cincr geschichte dcs 
^ne^al-Reichs. Ersthcr Theil, 8vo. Berlin, 178 1. 

An that relates to this subject will be found in the 
{borth chapter of this part, firom § 217. to 148. The 
whole of the chapter is occupied with the place and man-r 
ner in which nunerals are found in the ^rdi, more parti- 
cularly in mountains. 
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supposes to have been produced at verjT difierent pe- 
riods of time. He is disposed to think that subter- 
ranean fermentations may have contributed towards 
producing rents, which having been afterwards fiUU 
ed, became veins. In order to explain the manner 
in which veins have been formedj^ he has recourse to 
the supposition of water penetradng into the sub- 
stance of the adjoining rock, dissolving certain par- 
ticles with which it becomes loaded, and then, after 
passing through the crevices of the rock, depositing 
these particles in the rents which we now find occu- 
pied by veins. Minerals he supposes to have origin 
nally existed in the rock, and that they had been 
carried in a fluid state into those places where w^ 
now find them. 

§24- 

The sub-director of mines, Mr Von Trebra, in that 
instructive and splendid work, entitled Observations 
on the Interior of Mountains *, gives many impor- 
tant 



* £r£iihrungen vom Innern der Gebirge nach Beobach- 
tungen gesammelt und herausgegeben von Fredrick Wilhelm 
Heinrich von Trebra mit vielen ilium Kupf. fol. Dessau 
luid Leipsig, 1785. 
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Hnt observations on veins, accompanied with a theo- 
ty of theit formation very much resembling that of 
Zimmerman already noticed at $ 14 j he treats of 
this subject in the beginning of his work, in a series 
of letters addressed to Mr Von Veltheim, director of 

' mines. The whole theory of the formation of veins 
und. minerals forms the subject of the third letter^ 
in which he treats of the circulation of fluids in- the 
following words. 

<< In explaining the phenomena which are obser- 
*« vable in the interior of mountains, (it must how- 

• « ever be remembered that I do not include such a^ 
«* arc evidently of volcanic origin), I do not avail 
** myself of those great causes, which by their mag- 
<< nitude, the suddenness of their action, and by 
^ their efiects, produce sudden changes which takQ 
** place under our eyes, such as subterranean fires, 
<< earthquakes, and die like. I refer these phenomena 
« to natural causes, which, though less evident and 
« slower in their operation, are no less certain of 
<< producing a radical transformation. Of this kind 
<* zre putrefaction and fermentation. It is of little 
** consequence by what name we distinguish this 
«* peculiar action exerted by nature in the mineral 
" kingdom; it consists in an intestine motion in the 
" central parts of the globe, ajid appears to be pro- 

" duced- 
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c( duced by Water combined with heat in diueHtit 
<< degrees of intensity. I observe such changes still 
•< going on, and can conceive them to continue s6 
** long as the same series of operations exists in na* 
<< ture. I am persuaded that there is constantly go^ 
^* ing on in our mountains a variety of transforma^ 
<< tions, compositions, and decompositions, which 
<« not only take place at present, but will continued 
« to the end of time." 

The same author, a little farther on, says, << Fer- 
<< mentation, if I may be allowed to call by that 
« name, this quality which acts by insensible de* 
«< grees, produces the most perfect transformations 
^< in the boirels of the earth ) fermentation, I say, 
<< may, according to ftiy theory, alter the entire mas3 
*' of a mountain j it niay convert granite into gmisSf 
<< as this last only differs from the former in its 
<< structure, which is slaty or schistose ; gneiss, in* 
" deed^ has no other distinctive character than ita 
<< structure, namely the regularity and parallelism of 
*^ of its beds, and in some places a decomposed feld- 
'^ spar approaching to clay. This fermentation may 
" also convert grey wacke into an argiUiaceous schist, 
« which last may again, by induration, become jas- 
*« per, when this process is either diminished or 
" stopt. By it also quartz may be converted into 

« clay, 
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'< eky, calcareous substances into quattz, and the 
*< whole mass of a mountain Into inflammable or sa^ 
<< Une matter, or even into ores^ metals, or semi-me- 
<< tals. To it I ascribe the power of producing, pre- 
^< serving, and continuing to form, the different bed$ 
<< and mineral repositories which are found both in 
<* primitive and floetz mountains : finally the ef- 
" fects which the waters produce in filtering from 
" above to below, and which in theit passage through 
<< the different rocks may undergo some peculiar mo- 
<< dification, appear to me the principal cause why 
*^ this fermentadon may act with more force in 
<< one part of the same mountain than in ano^ 
«« then 

^< I shall now proceed to give the definition of 
** beds and mineral repositories* They are certain 
<< parts of a mountain, where, in consequence of an 
<* intestine motion occasioned by the afflux of the 
<< water, the rock, and the different foreign bodies, 
« whether of the animal or vegetable kingdom, which 
«< they contain, are converted into a stoney or mc- 
<< tallic matter which is now no longer the substance 
« of the rock." 

§25. 
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525. 

The last author I am acquainted with who hw 
given a particular theory on the formation of veins^ 
is Lieutenant Lasius in his observations on the moun« 
tains of the Hartz *. He considers veins to have 
been formed in the rents which had been produced 
by the revolutions and other effects of nature. Thesef 
rents he supposes to have been afterwards filled with 
water, whicli> by containing carbonic acid and other 
solvents, acquired the property of dissolving such 
earthy, metallic or other matters, as they encountered 
in their percolation through the different strata of the 
rocks which they passed through •, these were after- 
wards precipitated by certain substances which had 
this property, and thus were deposited in the parti- 
cular cavities where they are now found. But this 
author is uncertain upon one point, namely, whether 
the waters found the metallic particles already form- 
ed in the substance of the rock, or whether they en- 
gendered 

H - L 

* George Otto Sigismund Lasius Beobachtungen tiber 
die Harzgebirge, als ein Beitrag zur Mineralogiscben Na- 
turkunde, 11. — 12, Theil, 8vo. Hanover, 1787. 

This theory of veins is in two parts, and in this edition 
is contained in jfrom p. 413. to 427*^ The principal part l* 
in p. 4JE5. to 418. 



gendered them \ for after haying delivered the form* 
er of these opinions, (he adds), ** or whether the 
^< solvent produced on the minute metallic seeds (if 
<^vl may so express myself) certain modificatioQ9 
<< and changes by which they were in one place 
*« cpnTerted into lead, in another into silver,^ or any 
<< other of the metals or semi-metals." 

§2(5. 

I cannot conclude the history of the different theo« 
ries which have been proposed to account for the 
formation of veins, without remarking that it is to 
the Saxon philosophers and miners that we are in- 
debted for diese theories. Agricola, Rosier, Hen- 
Icelj Hodman, Oppel, Charpentier and Trebra have 
furnished all the information we possess on this sub- 
ject. Nor is this surprising, when we reflect, that it 
15 chiefly the philosophers and miners of Saxony who 
have formed a distinct branch of science of the art o£ 
mining ; who have carried their researches on this 
subject the greatest length ; and who have formed 
some of the accessory sciences, as the art of smelting 
ores, and subterranean geometry *• 

§ 27. 



* The art of assaying has been much improved by the 

labours 
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J 27. 

Having in this chapter shown the variety of theo« 
rles which have been proposed to account for the 
formation of veins ; 1 shall in the third explain my 
own theory : the proofs on which it rests will be 
given in the fourth, fifth and fixth chapters ; and ixx 
the eighth I shall state the objections which I have 
to urge against the theories which were giv^n prior 
to it. 



■Mahfa 



labours of George Agricola, Lazarus Erkem, and Modes^ 
tin Feachscn. The two last^ in particular^ have written 
very useful works on this subject. In modem times, the 
counsellor of mines, Gellert, has written a very useful 
treatise on the same subject. Other countries have alsA 
produced similar works; Cramer in Lower Saxony, and 
Scheffer and Bergman, two Swedes, deserve to be mention* 
ed. The latest work of this kind is that of Aulic-counr 
sellor Gmelin. 

The science of subterranean geometry was formed by 
Agricaia^ Rheinholdy Rosier^ Weidler^ Voigtely and Baier^ 
successive ^ but brought to perfection by 0/>^/ K'dstuer^ 
and Scheidhauer, The most recent work on Subterranean 
Geometry is that ot Professor Lempe. 



GHAP. 
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CHAP. III. 



SHORT ACCOUNT OF THE NEW THEORY OF VEINS, AND Of 
THE MODE OF THEIR FORMATION. 



J 28. 

All true veins were originally, and of necessity^ 
rents open in their upper part^ which have been a(« 
texwzxdsJiUed up from above.' 

§ 29. 

Rents may be produced by many different causes^ 
Mountains have been formed by a successive accu-» 
mulation of different beds or layers placed or heaped 
upon one another. The mass ^ <-l^^sft ^^^^« was at 
first wet, and possessed litde solidity, so that when 
the accumulation of matter had attained a certain 
height, the mass of the mountain ^ yielded to its 
weight, and must consequently have sunk and crack- 

G ed. 
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ed. As the waters which formerly assisted in supporting 
the mass of the mountain began to lower their level ; 
these masses then lost their former support, yielded 
to the action of their weight, and began to separate 
and be detached from the rest of the mountain, fall- 
ing to the free side, or that where the least resistance 
was opposed. The shrinking of the mass of a moun- 
tain, produced by desiccation, and still more by earth- 
quakes, and other similar causes, may also have con- 
tributed to tlie formation of rents. 

§30- 

The same precipitationy which in tlie humid way 
formed the strata and beds of rocks, (also the mine- 
rals contained in these rocks), furnished and produ- 
ced the substance of veins ; this took place during the 
time, when the solution from which the precipitate 
was formed, covered the already existing rents, and 
which were ii% yet wholely or in part empty, tnd 
open in their upper part. 

§31- 

Veins (whether considered as rents, or as Ac sub- 
stance constituting the vein,) havfe been produced at 
very diflPerent, times, and the antiquity or relative age 
of each can be easily assigned. 

The 
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The distinguishing character if tics for the relative age 
of veins, and their substances, are the following. 

1. Every vein which intersects another, is newer 
than the one traversed, and is of later formation than 
all those which it traverses ; of course the oldest vein 
if traversed by all those that are of a posterior /orma" 
tion^ and the netuer veins always cross those that are 
older. 

When two veins cross, one of them without suflFer- 
ing any derangement or interruption traverses th^ 
other ; this last is interrupted and cut across through 
its whole thickness by the former. The first of these 
is said to traverse the other, and the latter to be tra- 
versed by the former. The vein which crosses another 
is of newer, whilst this last is of older formation. See 
§ 35. and 45. This crossing of veins is of great im* 
portance, and deserves to be kept in remembrance by 
^11 who wish to become acquainted with ihe study of 
veins ; yet, till now, it has always escaped the obser- 
vation of mineralogists. 

2. The middle part of veins is commonly of later 
formation than that portion which is nearest their 
walls \ and what we find in the upper part of a vein 
is newer than what we meet with in the lower 
part. 

3. In a specimen composed pf different mineralsj^ 
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the supeT'trnposed portion is always of newer forma- 
tion than that on which it rests^ which is of course 
older. 

In compound masses^ more particularly when com-^ 
posed of different cryftallizations, it is always of con- 
sequence to observe the position and arrangement of 
die different minerals^ that we may be able to ascer- 
tain the relative age of each. These observations are 
particularly necessary in determining the formation of 
minerals in general. I have already laid great stress 
on this in some of my other writings, as in giving 
the external characters of apatite * and olivine f . 

$32- 

It is very easy to ascertain and distinguish the dif- 
ferent veiH'formations^ taken individually, in whatever 
place we meet them. 

When veins f even in distant tracts of country, con- 
tain the same ores and vein-stones, and when these 

are 



* See the Bergmanisches Journals^ Part I. first year, 
(Freyberg 1788,) for the history, character, and chemical 
^alysis of apatite, by A. G. Werner, pages 90, 91. 

f See Bergmanisches Journal for 1 790, Part II 5 for th^ 
(]|^ternal character of o^vine and chrysolite, pages 62, 63. 
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are arranged in the same determinate order^ we con- 
clude^ that they belong to one and the same general 
formation. Veins are ascertained to be of the same 
formation, when the materials of which they are com- 
posed are of the same naturer The greater the varies 
ty of substances contained in the vein, so much the 
\ easier is the determination of this point. 

J 33- 

1. All particular enrichments of veins depend, for 
the most part, on their being filled with ores or me- 
tals, whether this has been effected by 

a. A particular filling up from above, or 

h. By particular internal canals, or 

c. By an infiltration across the mass of the vein. 

2. A metallic vein may be increased by the junction 
of a new metalliferous vein. 

3. Sometimes, though rarely, the richness of a vein 
may be the effect of an elective attraction or affinity 
of the neighbouring rock. 

This last cause seems to have taken place at Kongs^ 

berg in Norway ; the veins are richer in ores there, 

- when they traverse particular beds of the mountains 

which differ much from the others, and are in that 

country called Falbander. 

§34. 
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5 34' 



Veins occur more or lew numerous in particular 
districts, which last differ in extent. They are also 
onl^particularly metalliferous in certain places. The 
occurrence of veins in such countries depends much 
upon the external form of the mountains. 

1. On the position of the whole chain of mountains 
in respect to its extent and declivity. 

2. On the particular position of the country where 
they occur. 

a. Whether the country be composed of hills with 
gentle declivities, and roundish or flattish summits \ 
or, 

h. Whether it be a place in a principal Talley. 

§35^ 

In one and the same country,, we often find a num- 
ber of veins of very different formations ; these con- 

* 

stitute what is called a mining district. 

The veins of different formations which often oc- 
cur in the same tract of country, do not only present 
traces of a very different formation, but they often 
show, in the most distinct manner, the distinguishing 
characteristics of the age of their formations, • 

In the loth chapter of this treatise, I shall give an 

account 
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tccottftt of the mining tfistrict of Frcyberg, in which 
will be observed two classes of veins very different 
ffem one another. One of these cksses consists of 
veins which run from N to S : the veins of this contain 
lead glance ; blaek blende ; iron, copper, and arsenic 
pyrites ; quartz, and brown spar: This formation, 
which constitutes the first deposition of metallic 
veins in the district, will be more particularly de- 
scribed in the loth chapter. The second class of 
veins which always traverse the former, and are ne- 
Ver crossed by them, contains lead glance, radiated 
pyrites, heavy spar, fluor spar and quartz: they stretch 
between the fixth and ninth hours of the mining 
compass. These will be taken notice of in the 
chapter just mentioned, under fhe third depot of 
veins. 

The mining district of Ehrenfriedcrsdorf contains 
veins of tin and silver glance. The tin veins are always 
traversed by the silver; the direction of the first is be- 
tween the fixth and ninth hour, that of the last from 
the ninth to the third hour* 

V 

The substances which constitute the veins of a par- 
ticular formation sometimes occur in different man- 
ners. 

I. Not 

If 



§6 KEW THEORY OF TH£ 

1. Not only in tie veins peculiar to this formatioiij 
but also^ 

2. In the intersection of two veins of a very differ- 
ent nature i often too^ 

3. In the middle, and sometimes^ though seldom^ 
on one of the walls of another vein. 

§37- 

All the propositions which have been advanced, 
will, I trust, be sufficiently explained and established, 
not only by the proofs to be adduced in the follow- 
ing chapters ; but still farther 'by the application of 
them in the loth chapter to the mining district of 
Freyberg. A farther account of this theory will be 
given in the fifth and seventh chapters. 



CHAP. 
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CHAP. IV. 



FROOFSy THAT THE CAVITIES WHICH ARE NOW OCCUPIED 
BY VEINS WERE ORIGINALLY OPEN FISSURES. 



$38- 

In defining veins to be rents produced in rocks, which 
nvere aftemvaris fitted from above with certain suhstan^ 
ces, two effects of nature very different from one 
another are admitted^ both of which^ however, are 
essentially necessary for the formation of a vein; 
which two effects have been produced at different 
periods of time. In the first plac^, the fissure which 
veins now occupy must have been formed ; and, se- 
. condly, this fissure must have been afterwards filled 
up* 

To establish the truth of the hypothesis advanced 
on the formation of veins, each of these effects, sup-« 
posed necessary to their formation, must be proved. 

^ It 
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It must therefore be shown^ that veins^ in respect to 
their size, their position, and their relation to each 
other, bear a striking resemblance to the fissures of 
rocks ; and, that in the length of time which has 
elapsed since the formation of our globe, such fis« 
sures must have been produced, and that they are 
daily forming. But Still farther, that substances of 
the same nature with those constituting the mass of 
veins are met with in other situatlbns ; that these 
substances have been deposited in the places where 
they are now found, by a precipitation in the humid 
way 5 that, at the time of their precipitation, they 
have been introduced into the fissures which former- 
ly existed, and were fit to receive them ; and lastly, 
that the arrangement and disposition of the diflTerent 
substances forming the mass of the vein, is such as 
shows that they have been introduced from above. 

I begin with the proposition advanced in the pre- 
ceding chapter, at § 25. and 26. 
'" The cavities ivhich veins now occupy^ are rents which 
have been formed in the rocks ; these cavities were at 
first fissures y gaps^- and rents of various size, with 
openings in their upper parts. In support of this po- 
sition, I shall bring forward the nine following proofs^ 
which, I hope, will remove all doubt of its truth 

from 
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£rom the mind of every intelligent and unprejudiced 
geognost and miner. 

§39- 

. FIRST PROOF. 

• When the mass of tnatericds of which the rocks were 

formed by precipitation in the humid way^ and which 

was at first soft and moveable^ began to sink and dry^ 

fissures must ofinecessity have been fbrmedj chiefly in. 

those places where mountain chains and high land 

existed.} 

. As, in the first place, these accumulated materials 
were, not equally diense, nor arranged everywhere of 
the same degree of thickness and height, it follows 
of course, that this sinking did not take place in an 
uniform manner. From this difference in the sink- 
ing and shrinking o£,the solid materials of our globe, 
different separations, rents, and fissures, have been 
prqduced. ; 

Secondly, These fissures and rents must, of course, 
occur more abundantly, where the greatest quantity 
of matter has been heaped up, or where the accumu* 
lation of it has formed those elevations which are 
called mountains ; because these, being more at li- 
berty, and having less support, at their sides, must 

yield to the consolidating effects of pressure arising 
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from thdjr own weighty which must hive prodocoi 
interniptions of the continuity of the taaas, in coa<^ 
sequence of which veins were formed in the lowest 
parts 'f for the mass of the mountain would naturally 
incline over to that side where it found the least re« 
sittance *. In this way we constantly observe simi- 
lar rents produced^ though on a smaller scale, in the 
drying of substances possessing a greater or less de- 
gree ^ofhupiidity. * 

The confusion; and disorder which we often find 
to prevail in the strata of mountains, is an evident 
proof of these vast sinkings, an ei:am{de of whidi is 
to be seen in the strata of a conglomerate which oc* 
curs in the coal formation of Hainichen. Tlus con^ 
glomerate is almost solely composed of flat pieces 
of clay slate, and of considerable size $ having 
in some places a positicm nearly vertical, die same 
^th that of the strata themselves* ^ Now it is impose 
sible that these stones should have been arranged iit 
this manner by the action of the water ; dbey m^ist 
have therefore taken their position afterwards, along 
with the strata. 

LasQtly, 



♦ Compare what is here said with J 51. where men,tioji 
is made of the veins at Saalfeld. 
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JaufAfi iftM»iiMai»$0f newer fienrmatioD, ix^^Bdn 
quently me^t widi rems ttid fissures stiU emffl^i 
which are even sei^eral itithes ^i^e. I harvie not lOiily 
often met mA, ike^e mj^lf, but I find the esakU 
ihtng frequently- mentiotoed in ^tSie writings of m^i^ 
ralogists. t ^hafi onljr quote one inst«iee of it fitmi 
a sldlif^il and callus d>6ti;^er, C^i^pentier, iih his^ 
Mkierriogioal Geography^ p. 359.)» who examined 
them fa^siself . These aire ^open fisetues in die ttibmu' 
tains iof Kilhaiiiser, six^ ^ght; ot more inehes Widi6 ? 
one near tlie old castle is -stsfted^ hy him to be sevetail 
feet wide*, 

... •it 

«eGOKi^ ^>lt0dtv - 

iC^M^ and fisnif^^ 'tit^ i*iU firmmgi from iSfm ^0 
time^ in mtimitmns^ \iMA bthfea ehit ttsembtanct to 
ihost 4puces n$^ wcupi^d hy Hmnsi This happen^ 
chiefly in ntiny seastas, and fironi earthqindces. 

In the year tT^y, which was a very rainy season^ 
a very remarkable fissure was produced near Haini^ 
f hefty to the eastward of the town. In Upper Lnsa- 
tia, near the place of my nativity, two remarkable 

events 

♦ Mineralogical Geography of Saxony, Jr. 355. 
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events of a similar kind happmed during the same 
year^ both of which I myself have seen. The one 
happened at TVehrau^ where part of a mountain, com- 
posed of sandstone sunk seyei:al yards^ carrying along 
with it the largest trees.; a narrow fissure was on 
this occasion formed, above 200 feet long. The 
other happened two les^g^es. farther on at Tiefen* 
furth in a sandy soil, wher^ a fissure was formed, a 
qiaarter of a league long, three or four inches wide^ 
and so *deep that the longest poles could not reach 
the bottom. A similar thing happened at Ausstg in 
Bohemia ; this event, to the best of my recollection, 
was attended with a falling of the^mountain. Notice 
is taken of it in the public prints of the day. 

At the time of the greats earthquake in Calabria, 
rents and fissures were formed in great number in 
that, unfortunate country, accompanied with sinking 
of the mountains. .. The particulars of. these events 
are narrated in the different works which give an ac-« 
count of that earthquake. We likewise .find mention 
made by different writers of similar rents and falling 
of mountains which have happened in the Alps, ii^ 
the Tyrol, in Savoy, and. iu Switzerland.. 

It must at the same time be obvious, that the num- 
ber of fissures now formed, cannot be nearly so 
great as those which took place at the first formation 

of 
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qf mountains ; for they cannot be so easily produced 
in rocks whidi have attained a more firm and compad: 
structure than they possessed «oon after their first 
formation. 

J 41. 

. THIRD PROOF. 

Veins f in respect of their form^ situation^ and position^ 
bear a strong resemblance to rents and fissures which ate 
formed in rocks and in the earth ; that is to say, both 
have the same tabular figure^ and the deviations which 
they make from their general direction are few in num^ 
ber^ and very inconfiderable* 

Veins, like rents, grow narrow towards the lower 
part, and terminate like a wedge ; their lateral extre- 
mities terminate in the same manner. Small branches 
and threads often arise from their walls and extremi- 
ties. When they are of considerable size, collate- 
ral and accompanying veins frequently proceed from 
their hanging and lying. 

With respect to their position, veins are either en- 
tirely vertical, or they have an inclination which ap- 
proaches nearer to the vertical than the horizontal 
line ; most of them have an inclination which cor- 
responds with the declivity of the mountain ; finally, 

all 
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ill tlkr veifis o£ a mihing district, more paTtlcahilf 
vrhta ikef are of die same formatioiH hare a^ribiifar 
directioii, wfakh shows diem tt> hate been {MNxluced 
by the same general cause. 

§.42- 

FOxmTHmaoT. 

Naone candoabt diat the small oUong cavities 
^ngMklafte) which are found in great abundance in 
soeksr aire in realty small renta or chinks^} now there - ' 
exists an iminterrupted chain, ttcm die narrowest 
fissure to the greatest vein, so that it is impossible 
to draw a line of distinction between what is actually 
to be considered; as a true rent or fissure, and that 
winch is. a: vein without being a. fissure. 

We sometimes meet widi a small rein,^ which does 
not eiceed the diickness of a- straw, comidetely filled 
with mineral matter; and at odier times we find rents 
of' three ot four inches wide^^ which are perfectly 
empty. 

• 

§ 43- 

»IFTH PROOF. ' 

Are not drusdSy and the small crystals which line 
their walls, only etrtain parjts of a vein nvhkh have mi 

yet 
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Jet been filled upy and consequently the remains of the 
^pace in which the vein has been formed? 

They have the general direction of the vein ; ar^ 
sometimes several fathoms long, and proportionally 
wide ; are commonly found in the broadest parts oi 
the vein, and evidently appear to have formerly pos* 
messed greater length and breadth ; but in conse^ 
quence of a deposition of new matter happening re^ 
pieatedly pn their walls, they have become shorter 
and narrower, and in some instances almost entirely 
filled up. 

SIXTH PROOFk ' 

A consideration of the materials of which rtiatiy 
veins are composed, proves, in so incontestable si 
tnanner, that veins were originally empty fissures^ 
that no doubt can now remain on the subject* 

The proofs by which this is supported arCj ^ 

1 • That certain veins ate filled by rolled masses, 
or water-borne stories. How comld these have gained 
admission into the internal parts of veins, if we do 
not allow them to hate been originally open in their 
superior part? 

I found a vein of this kind filled with rolled pieces 
only, in Daniel»-9tollen at Joachimsthal \ it was, in 

i continuing 
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to work out the vein £lias, and carrying on the ope^ 
ration towards the rein Scbweizer, that this vein 
consisting of rolled pieces was discovered at the 
depth of I So fathoms. This vein wa& 14 inches thick, 
accc»iipanied the vein Elias for some tirne^ and was 
almost entirely composed of rolled pieces of gneiss 
of diiFerent sizes, some of which had acquired a 
shape almost spherical ^» I afterwards met with a 
similar occurrence in the StoU-Refier near Riegelsdorf 
in Hessia, where a vein of cobalt, having a direction 
nearly vertical, was intersected by another vein al- 
most entirely composed of sand and rolled pieces* 
According to the observations made by Mr Schrei- 
ber, veins occur in the mountains of Chalanches, near 
Allemont in Dauphine, which are entirely filled with 
rolted pieces f . 

§45. 

2. That fragments of the adjacent rock are often 

found 



* I have taken notice of veins filled with rollfid pieees^ 
in a short treatise, gi^ng an account of the Puzzcn Wakke 
at Joachimsthal, published in the first part of Cirell's Che- 
mical Annals for 1789, page 134. 

f Bergmanischcs Joiunal, Part I. fitst year^ jage 27. 
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found in the middle of the vein, which shows die re- 
positories to have been open fissures. 

These fragments of the rock have actually the 
form of debris detached from the walls of the vein 
into which they have fallen. When they are of con- 
siderable size, their position is parallel to that of the 
rock, or to the' roof and walls of the vein; which 
iticontrovertibly shows them to have been detached, 
and, as it were, pushed into their present situation 
without having been rolled. But when these frag- 
ifnents are of a smaller ^ize, liiey assume all kinds of 
directions, which proves that they had been tumbled 
<:opfusedly into an empty space. It may be remark- 
ed, that it is only in rocks possessing a slaty or fo- 
iiated structure, as gneiss and clay slate, that we find 
this peculiarity in the arrangement and position of the 
fragments and debris of rocks found in veins. 

At Joachimsthal, I observed two veins filled with 
fragments, Tiying confusedly, and without any deter- 
minate order. These, as far as I recollect, are the 
veins called Geschieber ^nd Htiber, The same thing is 
also to be seen in the Freyberg district, at Rothenfurth^ 
ki the vein Samuel in the Isaak ErhstolUn. About 
15 years ago, I observed a mass of gneiss^ about a 
fathom long, and six inches thick, lying in a transverse 
direction in the same vein. The singularity of this 

appearance 
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appearance made me point it out to several persons^ 
and I could have wished that it had been preserved ^ 
but several years after, this remarkable fragment was 
removed in working out the vein. In almost every 
vein we meet with larger or smaller fragments of 
the adjoining rock. And, if I may judge from such 
specimens as I have seen in cabinets of miperals, 
they must occur in great abundance in the lead veins 
of Stolierg^ Strasberg^ in the Hartz, In the mine 
Qott hiilft gewiss, near ^onitz, in the county of 
Schwarzburg^ a great quantity of the fragments of ^ 
schistose rock is found lying confusedly hi the middle 
of copper pyrites. 

§ 45. 

This originally open state of vems is shown^ 
3. By the occurrence of the debris of the sub-? 
ftance of a vein, which is sometimes found in con- 
siderable quantity in the same vein ; and whichji^ ' 
when mixed with another fossile substance, forms a 
true breccia ( trumerstein). These fragments may 

have been introduced into the vein in one of two difr. 

< 

,ferent ways. First, The vein, after^its first formation, \ 
xfiVj have been again opened up ; that is to say, a 
pew^ fissure may have been formed in the vein, in the 
irection of the original one : or, secondly. The first 

vein 
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Tein may have beea intersected by one of newer for-* 
loation. In these two ways a portion of the vein 
already formed may have been shattered, and th« 
fragments have fallen into the formed rent; this 
(which is supposed to have been produced by some 
violent concussion) must have happened at the time 
when the solution, from which the substance of 
the mineral destined to fill the new fissure, was 
present. 

I have frequently met with phenomena of this 
Ipnd. An attentive observer will often be able to 
remark the same thing in examining specimens of 
hrecqia formed by the matter of veins, which are of*- 
ten to be met with in mineralogical cabinets. I shall 
give three examples of this kind from specimens in 
my own collection. The first is the well known fa- 
mous agate iu breccia from Schlotfviz near Kumrsn 
florf. It is composed of different sized fragments of 
a striped agate joined together by a cement of 
amethyst and quartz, and forms a vein of consi-, 
derable size ; in polished specimens small pieces 
are to be §cen, the parts of which correspond so 
much, that it is evident that they are fragments o£ 
the same piece. The second came from the minei 
ffttlfp'-Gvttes at Memmendorfy not far from Oed^ofi. 
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• In one of those veins there is a breccia formed 
by an assemblage of fragments of different kindt 
of vein»8tones, as heavy spar and radiated pyrites, 
mixed with brown blende and lead-glance ; these 
substances are united by a kind of quartz of a 
spongy and friable nature. The workmen look upon 
diis as the old man, (a name given by them to the 
/Stones thrown out of an old mine), but the overseer 
considers them as real minerals ; which last opinioi^ 
is put beyond the possibility of a doubt by the ap- 
pearance of the substance, as well as by its lo* 
cal position. This rock appears to have occupied a 
considerable portion of the vein towards its roof. I 
was much disappointed on my visit to this spot, at 
being deprived of the satisfaction of examining more 
minutely into the particulars of this singular occur- 
rence, in consequence of the vein being filled with 
water, and at being reduced to the necessity of be- 
ing contented with the inspection of a variety of spe- 
cimens selected from a heap of rubbish in the vicini- 
ty of the mine. The lapidaries have cut and polish- 
ed for sale many small pieces of it. The third spe- 
cimen is from the mine Segen^Gottes at Gersdoffy 
where it was first observed by Mr Mende, the engi^ 
ncer, who presented to me a specimen of a fragment 
from the vein. It consists almost entirely of small 

piecejt 
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piece$ di heavy spar united by a cement of bluish 
l^ey-coloured fluor spar» which is in some parts 
crystallized. I afterwards descended into the mine, 
and found in the roof of the vein a large opening, a 
quarter of a fathom wide, and several fathoms in 
depth and length, £lled with fragments of the mass 
of the vein, which had been afterwards agglutinated 
and joined together. I had before found breccias of 
the same kind in an old mine zt Lorenz Gegentrumy 

§ 

also in several veins at Joachimsthal. Examples of 
this occur also in some of the mines of the HartZy 
chiefly in those of Ring and Silberschnur at Zeller-* 
feld. 

§47" 

4. The occurrence of petrifactions in veins is an* 
Other proof that they have been originally open fis- 
sures. For if we admit petrifactions to be the re- 

• 

mains or impressions of organic bodies, (which has 
never yet been doubted,) these organic bodies must 
of necessity have either existed in the cavities now oc- 
cupied by the veins or they must have been introduced 
into them in their present petrified state j on either of 
which suppositions it is evident that veins must have 
been open. 

Baron Born^ in his letters on different subjects of 

mineralogy, 
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mineralogy written during his travels in Hunglnyt 
mentions that he found porpites at the Spitlar^Haupm 
Gang *. 

Baumer, in the patt of his work formerly quoted^ 
mentions that it is not an uncommon thing to fitid 
petrifactions in reins. But what I am going faYthef 
to quote, comes from a mineralogist who has studied 
{he subject with much attention, and on the accura-* 
ey of whose obserratiorts the greatest reliance may be 
placed f . At Lohberg^ on the Unstruty in floetz lime-* 

stone 



* Ign. Von Bom's Letters on Mineralogical Subjects, 
written during his Travels through the Bannat of Temes- 
war, Upper and Lower Hungairy, published by Job. Jac. 
Fcrber. Leipsig, 1774. He writes on this subject. in the 
following manner. " I must here take notice of one of 
" the greatest curiosities which I met with, which was a 
" species of petrified porpites observed by me in the princi- 
** pal spitlar vein, (Haupt-gang,) inclosed in compact ein- 
" nabar in a gallery in this vein, at the depth of 89 fathoms, 
** reckoning from the mouth of the shaft Elizabeth.'' 
The miners assured him that they often met with nmilaj^ 
occurrences. 

The porpites is a kind of madrepore, which is a species 
of coral. ' 

f This was communicated to me by Mr Von Schlotheim 
of Niederdorfstat in Thuringia, who observed the fact hinl' 
self, and examined it with attention. The account which 
he sent me of it deserves to be given at large > it ii as fol* 

low^. 
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tMie roeks^ veins of marl five (Mr six inches vidt 
occur^ containing pctrifasctioas of a natvse quite dif- 
ferent from those which are found in the masapf 
the rock. In the neighbourhood^ beds are said to be 
observed which are composed of the same marl^ and 
sriiich contain similar petrifactions. 

K §48. 



lows. '* At Lohberg jcm the Unstrut, between Nagelstadt 
*^ and Vargely in Saxon Thuringia, where the doetz 
** limestone is exposed to virw, the beds of compact 
*' limestone are cut in ^vera} places bj vertical rents ^ 
^ these rents are in part open fissures, and in part fill* 
** ed with friable marl, in which petrilactions occur in 
^ good preservation. It is remarkable that the compact 
** limestone in the vicinity of these rents (which are from 
^ &ve to six inches wide,) either shows no traces of petri- 
*^ &ctions, or is fuU of trocbites, whilst the rents contaim 
^ comua ammoms, terebrates and turlunites. On Holz« 
** berg, atuatedtn the neighbourhood, between Ballstadt 
^* and fieirgtc^iuit we find the same ^petri&ctions in thin 
^ beds of marl, which alternate with thick beds of lime» 
*^ stone. But here the limestone contains also comua am- 
** monis, tetebratulitesand turbinites. The rents which are 
^ described as vertical at I«ohberg,, have a direction quite 
*^ different frcan the inolinatioli of the beds of the moun^aii^ 
** and are not the same beds which have assumed a verti- 
^ cal portion in consequence of the falUng q{ the beds of 
^' lUD^Mpn^* Just at Holzberg, the beds have in most 

** places 



f 4 Kttw TitxoftT cr rms 



• ■ %' 



f4«. 



To add further, 
' 5. jRori W/ iwif fMi/, substances of verjr recent 
formation, and whkh are found in veins, afford an<»» 
thcr proof that veins have originally been open fis- 
sures. How can we account for the presence of 
these substances (whose origin is well known to us) 
in veins, if we do not admit them to have been 
broug][it from without ? From this, veins must have 
been originally open empty spaces. 

Veins of this kind occur very seldom. But I 
have met with a vein of coal, at Webrau, in Up- 
per 



^ pUccs an inclination of bom 75 to& degrees; whilst 
^ here they lie almost homontal, and It is thezc^e msch 
^ easier to dblinguish the rents, or rtther the veins* I 
** mitsi here remark, that these vains descend mihout in- 
** terruption to a eonndembk d^th, and only go a saall 
** way into the mountains^ The place where they are best 
^ seen, was a &w years ago almost entirely carried away 
^* by a great flodd |^ hare we cio, in many placses observe 
^ that the vrins gd to a eenademUe depth, but do not 
*^ extend into the interior ei th« nmontaitii and 4hat they 
^ disappear in pioportiem as the itM^ bepoMs more iim 
^ and eompact*** . • . ■** 
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ftfr littntia S a q|ttaner of a fathom xbickp which k 
aknpft loertical ^ it occurs in a sandstone rocl^ in that 
tiouotrf called the Devil's Chamber^ (Teufels-stu>- 
ben). Tliis vein contains several inches of, very piune 
coaly but the rest is mixed with much sand* SmaH 
Yeias of rock salt frequently occur in the salt ihines 
•at Aehkn in the canton of Berne. 

§49- 

In the last place> 

6* The occurrence of the materials of mountain 
rocks in veins, shows that they were originally open 
fissures. Of this kind are veins of granite, porphyiy, 
Itmestonei basalt^ wacke, greenstone f , and such like. 

For 



* Tkit xemarkabk coal vein appears at an inaccesobk 
psrt of tfa^ rock, where it is very steep, at the foot of 
which the rivulet "Quels runs. I pointed it out to Mr Von 
Charpentitr, coOnsell^M: of mines, who inim«dhrtely''recog* 
nised it for a true vein. He has described it in his MSnera- 
logical Oeography of Saxony, page y. In the same rock 
are to be seen several other smaller veins, not more than 
an inch wide, which traveise it hi a vaiicty of directkms. 

f I distinguidi grwemsiMe frosa mmr^; and give A% fiiir- 
i|Ber name to those hornblende rocks that occur in* the trap- 
focmaticin, idiich like basalt, compotes' the tops of hills in 
over'^lying stratificatioii ^ it is camamkf ilttxed with £ddf 

spa% 
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» 

For ii yf^ff admit these substances to have been <leiKi>' 

• 

•ited Sttccessivelj by precipitation in the humid way» 
and have thus constituted the mass of rocks ; wi 
cannot suppose them to have had a difieiren^ origia 
when they occur in veins. And, if these substitficet 
have been formed by precipitation in the places where 
they are found, it follows that what we now find as 
wins were formerly open spaces. 

True 



•sptur, seldom with mica. The hornblende in this rock ge^ 
nerally occurs in smtU grains, seldom in large grains, of- 
ten in very small grains. This last variety is commonly 
more or less mixed with the matter of basalt, so that it 
passes into true basalt. I have found greenstone rocks in 
the basaltic mountains at Lobauer in Upper Lusatia, at 
Weissener in Hesse, and at Dransfeld not far from Got- 
tingen. At Weissner it occurs on the Rolbe (or Kalbe as 
it is there pronounced), very well marked ^ it consists of 
hornblende in largs grains, mixed with much feldspar well 
^characterised. It is there called duhstein. It occurs in 
.Sweden, ih the rocks of the trap formation, (by which 
jname we may distinguish the rocks of basalt, porphyry 
slate, amygdaloid and greenstone), according to the ob- 
servations coxnmunicated ' to me by Mr Napion on the 
mountain Taberg in Sweden. An account of these, with 
observations which I have added at con«Kierable length en 
the same subject, will be found in Bsrgmanisches Joudial^ 
m^md ysWf ptgcs aoo j wi aood. 



< True vdbs of small granular granite * occur at J^^ 
^0fhfe§rgfmtaJi, and EHemUck f , where they are im* 
ffoperly called sanditom veins. At Jdiange<^gen- 
stadtf they occur in » rock of mica alate^ whidi 
if fine ^ty^ and are traveratd and deranged by all 
the Teins of silver. I have chiefly remarked diis al 

Glekhnikmg and Treue-Fruftdscbtfi. This also shows 

« 

that the silver veins are of newer fcnrmation. Large' 
veins of porphyry occur at Marienbirgy chiefly at J3^ 
hersbau. They are known by the name of sandstone 
veins* I have folind^ anM>ngst others, veins of ba- 
salt in the PlauischenU^irttmL 

Veins of wacke occur in prodigious number in our 
JSrzgehirge s chiefly at Jinntdfefg^ Wiisenthal^ and 
yoachimstbal i they traverse all the other vein-fbrma* 
tions, and are consequently newer. I have met with 
veins of greenstone at Bauzen, not only in the ne^h* 
bourhood of the Spree, but also in a quarry, near thi^ 
town, on the road to Gdrlht. 



« ^ It follows that this Is a grioute of newer formatioiu 

4 Mineralogische Geographiie4jBr Chnrsachsisphsn titadu 
|Mgts 262, and J9Q. 
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to b^ dnrided; in the language of miaen, the Teiii is 
then said to ratmfyy or that it i$ composed of frag* 
mentS) or that in such a place it has been brokea 
^to fragments by such a veinw The new rein may 
produce this ramification in the older one^ if it be 
still opeuy as well as this last produces it in that 
which is of newer formation. 
* When a new fissure in a rock extend^ to a vein 
which pre-existed in ity continues in it for some 
way^ stretches through it into the adjoining strataf 
and is afterwards filled with mineral matter^ it also 
becomes a vein } and in this case the veins are. said 
toj&iftf (skh schaaren^ or sicb anschataren). 

When a, vein continues its direction close by the 
side of another^ whether tins be durongb their whole 
extent^ or only for a short way^ the two y«as are 
itid to accompany each other^ (sich sMippmy 

Lastly^ when a yein already formedy eitb^' bjr 
the solidity or tenacity of its substance^ prevents % 
new fissure from extending farther and stops its 
course, then the former is said to cut off^ arrest, or 
intercept the latter, (abschneiden). 



woaxwno»0r vcnrs. 9t 
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EIGHTH PROOF« 

• The relation which^ veins bear to the rocks and 
beds in which they occur, or the manner in which 
they are found in them, proves still farther that they 
have been fissures. When a vein traverses the strata 
of a mountain, it happens almost always that the 
corresponding strata on its hanging side are found 
much loweirdown than on its lying side ; this difier- 
ence of level in the parts of the same stratum or bed, 
bears a proportion to the size of the vein, being al- 
ways greatest in those which are of most considerable 
magnitude. This peculiarity is most obvious in rock4 
whose various beds difier much from each other in 
colour and external appearances. This phenomenon 
merits particular attention from miners, as it often 
occasions much embarrassment in practice. 

Better marked examples of this cannot be seen than 
at Zinnwald. Where the tin beds of that; country 
are traversed l)y veins, it often happens that dsc part 
of a bed which corresponds to the hanging side 
is much lower than that on the lying side of the vein, 
and this difference is always greater in large than 
small veins. 

X. This 



8l VtPr THEORY or THE 

This peculiarity presents itself very frequently^ 
and in a very striking mapner^ at Saal/eU. The 
mountains of bituminous marl slate which are found 
in that place, contjttn a number of veins, where, at 
}>resent, considerable works are carried on, and some 
of them to great extent* These mountains seem to 
rest upon the primitive mountains called FUhtelgebirge, 
which are about a league to the south, and appear 
to form the foot of that range. The Fichtelgebirge 
has here obtained the name of Thiiringerwald^ and 
ts of considerable height. The veins which traverse 
the Floetz racks in Saal/eld have nearly the same direc* 
tion with the primitive mountains, so that they seem 
almost parallel to them : they have the same inclina- 
tion as that of the mountain ; and the beds of the 
rock on the hanging ^de are considerably lower 
than on the lying side, and this di£Ference is in pro- 
portion to the magnitude of the veins* This is an in* 
contestable proof that veins were formerly fissures 
produced by the weight of the mass of the rock, 
which, giving way on that side where it met with 
least resistance, has sunk down and been rent in 
different directions. Several fissures in the neigh- 
bourhood of these veins are still open^ from which 
there proceeds a ifiatural current of air, in so str6ng 
a blast as to extinguish the lights carried by those 

who 



who pass* before them $ in some places they serve 
the purpose of galleries for running off the waters. 
> We observe in the coal mines near Dresden , beds, 
traversed by veins, that present the same phenomena 
as those of Zinnwald and Saalfeld. 

r 

§52- 

MIDTTH PROOF, 

, If nve examine with attention the iiiterior stricture 
9i veins that are composed of difierent kinds of mii* 
nerals, we perceive them to have been originally open 
fissures, which have been afterwards filled by de« 
grees. Such veins are composed of beds arranged 
in a direction parallel to their sides ; their crystalli- 
zations show these^beds to have been deposited sue* 
cessively on each other, and that those next thet. 
walls have been first formed, 

I have observed this s^cture in many, ijideed ip 
the greatest number of veins. In the district of Frey<- 
berg it occurs in a very striking manner in the veins 
Segeri'-Gottes at Gersdorf, in Qregorius^ shooting from 
the jiber'gfiiner^Zweigi and in the agate vein at the 
Corallenbruche near Conradsd$rf. I have in my pos- 
session a specimen from Segen^ottes at Gersdorfy in 
vrfiich, reckoning from the middle, (which is composed 
of twp bed^ of calc spar, in whiqh smaU druses occur 

}ier^ 
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here and there), thirteen beds of different minerals 
are arranged in .the same order on each side of the 
vein; these are fluor-spar, calc-spar, heavy-spar, lead- 
glance, &c. In the southern vein Gregorius, the 
two beds which adhere to the sides of the vein are 
composed of crystallized quartz ; next to that, on 
each side, is a bed of black blende mixed with iron- 
pyrites ; this is followed by lead-glance, brown-spar, 
lead-glance, grey silver ore, red silver ore, silver- 
glance ; the central part, which of course is most 
recently formed, is of calc-spar. It sometimes hap- 
pens that one or more of the different beds are want- 
ing. 




CHAP. 
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CHAP. V. 



FARTHER ELUCIDATIONS OF THE FROOFS BROUGHT FOR- 
WARD, AND OF THE THEORY RESULTING FROM THEM^ 
AND A REFUTATION OF SOME OBJECTIONS MADE A- 
GAINST IT. 



§ 53- 

* • * 

Ih order to form a more correct idea of the theory • 
which has been given in the two preceding chapters, 
on the formation of the cavities now occt^ied by veins^ 
we must keep it in remembrance, that seyeral rents 
constituting the spaces in which yeins are now founds 
were larger than at present, and hare been since 
contracted \ that others have become larger and lar- 
ger, perhaps during the very time they were filling 
up ; that the greater number of the old rents were 
already filled up, and consequently shut, at the time 
ne^ oneS| either having the direction of the old 

ones. 
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6ne$i or traversing them, were formed ; and finallyi 
that similar erents may be often repeated. 

§54- 

In veins which are wide, and of considerable dze^ 
particularly when their inclination approaches to the 
horizontal, the hanging side, when not well support- 
ed, must yield to the pressure of the superincumbent 
weight : such a sinking of the strata will produce 
many rents and fissures, which terminating in ^e . 
principal rent, will form collateral ones. 

It is very probable that the veins Freudensteittf 
Isaac y and others, terminating In the large vein 
Halsbriickner Spatb, which run in the rock forming 
the hanging side of the vein, and are filled with the 
same materials, are only collateral r^nts produced by 
the sinking down of the hanging side of the principal 
vein. When the hanging side of a vein, yielding 
thus to its own weight, falls down and ^ approaches 
the walls, it must of course diminish the size of the 
original fissure. We often meet with such collateral 
fissures on the small scale ; in narrow veins we can 
often follow them to their termination, which I h^ve 
done OQ many occasions* 

Us* 
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We meet with distinct examples of new veins 
f onned in the direction of those of an older date, 
(either within their substance, or by the side of 
them), forming with them the same individual suh- 
' stance/ We see a remarkable instance of this at 
Rothenberg near Schwarzenberg, in the vein Johatp^ 
mSf where a part of the substance, of the vdn, very 
distinct from the rest, is called the gelben and roAm 
irume, (the yellow and red branch) ; at Marienberg, 
the Einhomer^ang consists of twofidistinct masses, 
the one composed of ores of tin, the other of silver 
ore; and at Freyberg, in the Hohe-Bircker vein, widi 
its white and red branch, (weissen und rothen 
trume), aiid the Abraham-Spath vein, in the mine 
Neue Morgenstem, with its groben und spath^gange, 
the same thing occurs* 

§5<S. 

The difference, sometimes very considerable, in 
the width and size of the same vein, may proceed 
from the walls or roof of a fissure which runs in a 
curved direction, having sunk down or suffered some 
other derangement, by which a concavity has been 

placed 
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placed over against a concavity, and a convexity 
against a convexity ; or large pieces of rock may 
have been detached from the hanging or lying sides, 
which have increased the size of the fissure in these 
places, and narrowed it in those whete they have 
been stopt, 

§57- 

We can determine with almost mechanical preci* 
sion, the position and direction of the force which 
has rent and produced the cavities which are now 
occupied by veins. For if we consider attentively 
the inclination and direction of the principal veins of 
l^e same formation in any one country, which are 
usually almost parallel, but still more those of each 
particular vein ; we shall be able to determine with 
sufficient accuracy, the place from whence the force 
which has cut the rock has proceeded, and also the 
direction which it has taken. This force was nothing 
else but the weight of a considerable part of the 
rock itself, which had not found sufficient support. 
It is, 

I. Necessary, that the force which has produced 
the rent, should have existed in that part of the 
rock which composes its hanging side. 

^. This force, (that is to say, the pressure arising 

from 
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horn thft weight of a mass which was increasing^ 
or which had not a sufficient support, or which had 
in part lost that sv^port), has acted by forcing from 
the upper part of the rent a portion of tlie rock, and 
thrust it to that side which was most free, and had 
the least support. 

3. The direction of the force which produced thd 
interruption of continuity, passed through the centre 
of gravity of the^ mass which acted by pressure, or 
rather of that msMSS which was separated : we can 
easily conceive this force to act in a plane passing 
through the middle of the roof of the rent produced j 
and perpendicular to the principal line of its direc- 
tion ; consequently this plane must hare also passed 
through the line of the inclination. 

It would perhaps be possible to describe a Une in 
this plane which would represent pretty nearly the 
direction of th^ force. 

$58. 

t come now to answer the objections which harey 
by some mineralogists^ been urg^d against that theo^ 
Pf of the formation of veins which considers them to 
liave been rents. What, among other things, in- 
duces them to entertain some doubt of this mode of 
£onnatioQ^ ia the iatimate eomiectkni which at times 

u takes 
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takes place between 4ifferent veins, and the rock which 
includes them. Such geognosts also reproach me 
with the occurrence of fissures crossing veins of a 
large size. But it is an easy matter to repel these 
specious objections, by explaining this phenomenon 
in a different way. 

. The union between a vein and the rock, on some 
occasions, is so intimate as to give the appearance of 
their having been melted together, if I may so ex- 
press myself. This union, I say, proceeds from their 
homogeneous nature, and from the newness of their 
formation. In places where this peculiarity occurs, 
the. rock has had a strong attraction for the sub* 
stance of the vein introduced into the rent, and has 
become so intimately mixed with it, that they now 
appear to be one and the same substance, at least 
it is not easy to mark a line of separation between 
the rock and the vein. This is particularly the case 
with veins of quartz and horn-blende, when they oc- 
cur in newer gneiss of a quartzy nature ; but veins 
of pyrites in this rock do not present this appear- 
ance, which is upon the whole a rare occurrence. 
Xn general the vein and rock are very, distinctly sepa- 
tated from each other, and there are sometimes inter- 
posed between them thin layers of an earthy matter 
CdXiei iesteg. A vein is very seldom united to the 

rock 
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vock so as to adhere intixhately with it through its 
^ whole course ; but this only takes place in oertaifi' 
parts. 

§ 59- 

The transverse fissures which we find in veins are 
upon the whole but a rare occurrence, and evident- 
ly arise from the following causes. After veins have 
been completely formed, they have suffered violent 
shocks, which, pursuing the direction of the strata' 
of the rock, cross the vein. The natural efiect of 
these shocks acting unequally on the substance of the 
vein, has been to produce rents and the transverse 
fissures in question. 

J 60. 

I cannot conceive how the great size or thickness 
of certain veins should be regarded as a reason against 
the formation of veins which has been advanced. 

But if it were so, we have only to consider, that 
the largest veins taken alone, (that is to say, taken 
without others that accompany them), and without 
their branches, do not, in their ordinary size, ex- 
ceed three fathoms in thickness. How small is this 
thickness when compared with the immense volume 
•f the mass of the mountains in whidi they occur. 

We 
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We rardy meet with ttue veins,^ which, taken 
singly, exceed a fathom in diickness. In the moun- 
tains of Freyberg, among a hundred veins, I hardly 
know one which is so large. ^ In the prodigious 
Quantity of veins which I have seen in Saxony and 
elsewhere, I have not hitherto found oi^e, whose or-^ 
dinary size is three fathoms ; it must be imderstood 
that I do not include branches or veins. 

In estimating the thickness of a vem, we must 
not include the adjacent rock, although it be in part 
decomposed or impregnated with the mineral. Nor 
is it proper to measure the size of a vein in those 
places where it is of more than ordinary thickness^ 
or where it branches out. Still less are we, in estl- 
inating the size of a vein, to include the accompany- 
ing branches i for in these different ways we may 
find veins many fathoms thick. . ♦ 

The famous druse or cavern at Joachimsthal af- 
fords an example ^ the prodigious ^ze produced by 
the junetioi\^ and intersections of many veiiis, parti- 
cularly when considerable pieces of the rock are. 
separated by these intersecduons. This dt^hr ca-* 
vity, whidi it. dosed on all sides, was found at the 
flobetanmr GrtAm^fild^ in driving tBe fifth gallery in 
fbe rich vein of silver Andreas^ at the depth of 250 
|athoms ; this cavern (from which a large quantity of 

watcf 
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water flowed), was, according to report, eleven fa^ 
thorns long, nine wide, and its depth, which is not 
yet known, exceeded twelve fathoms. I was unable 
to advance into this cavern further than about two 
fathoms i because the bottom was filled with rubbish, 
and the numerous pieces of rock which threaten to 
fall, rendered a farther « passage so dangerous, that 
no one is permitted to attempt it. I could, howeveTf 
very well see that it has the size ascribed to it. I 
remarke4 farther, that it had a long flattened form 
like a vein ; that its inclination was almost vertical ; 
that the rock which formed its walls and r^of.was 
quite full of rents \ from these proceeded the quan« 
tity of rubbish and stones \idth which it was filled* 
In short, many veins, and among the rest, one of 
wackd, traverse it, joining and crossing each other at 
that place. From which, it appears to me that this 
cavern had no other origin than that which I have 
ascribed to it* The rock in which it occurs, as well 
as I can recollect, is a kind of clay slate approaching 
to mica slate. Ferber gives a very particular de- 
scription of it in his Mineralogical Geography of 
Bohemia \ 

Veins 



* Job. Jac. Fcrbcr Bcitragc zu der Mineralgeschichte 
yon Bohmen, 8vo. Berlin 1774, pages 74 and 75. 
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Veind of an extraordinary size are said to be found 
in the Upper HartZ) and at'Schemnitz in Lower Hun- 
gary. The Burgstdder ycin is supposed to be the largest 
in the Hartz. Lasius says^ that in several places it 
is from 2o to 30 fathoms wide '^i but he had before 
remarked that it is rather to be considered as an as- 
semblage of a number of veins than as a single one. 
He is decidedly of lopinion that the large repository 
or block of mineral in the Rammelsberg is not a 
vein ^ it is probable that this block has been depo- 
rted and formed as a block or separate portion of the 
tock. With respect to the vein called the Spitaler 
Humptgangy the largest of the veins at Schemnitz, Bom 
says, in the 1 83d page of his letters, that in the Pacher«« 

stolner 



* In the second part of the work already quoted, he 
Speaks of it at pages 305, 306, in the following passage. 
** The country between Mildeman and Hirscheler Teichc, 
^ near Grube Caroline, may be considered as an assem- 
** blage or tissue of large veins, or it may be regarded as 
^* one single vein which varies much in thickness : some 
** of these veins extend a mile in length. The vein is 
*^ sometimes extremely narrow, as is the case at the place 
^' where the mining towns of Glausthal and Zellerfeld 
^ meet ^ at other places it is from 20 to 30 fathoms wide, 
'^ as at Burgsudt, Stuffenthaler, and Zellerfeld.'' 
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stolner Feld^ the place where it is largest, it may be 
14 fathoms wide, and 1 8 if the wedges or inclosed por- 
tions of the rock be included. Thus, this vein, where 
it is of the greatest size, is also an assemblage of 
branches. But I am not convinced that the three 
large veins of Schemnitz are true veins. Many cir- 
cumstances, and among others, the similarity of 
their direction and inclination, their great horizon- 
tality, and their great thickness, make me presume 
that they are metalliferous beds. 

Besides, when Lcome to reflect on the unmense 
extent of the mass of the mountains, and the extra- 
ordinary force which must sometimes be produced by 
their weight, I should be astonished that there have 
not been larger veins than those I have just mention- 
ed, if I did not find a certain cause for it, which is 
the following. The fissures in which veins are form- 
ed, were, to all appearance, formerly much larger ; 
but so long as they remained open, the rock, prin- 
cipally that composing their roof, yielding to the 
pressure of the superincumbent mass, must of ne- 
cessity have narrowed the fissures, and reduced them 
to the small size which veins now have. 

§6u 
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§6v 



Lastly, I cannot think that any one, after reading 
and maturely reflecting on what has been said, will 
make the following objection to the theory which 
has been proposed to account for the formation of 
veins} viz. *< that when two veins converging in their 
inclination, cut each other, and are at a certain di* 
stance traversed, at right angles, by two other veins 
that are distant from one another, then a portion of 
the rock of a prismatic form is isolated and separated 
from the rest of the mass of the mountain. Now, it 
may be said, if veins have originally been empty fis- 
sures, tliis portion of the rock, deprived of every 
support, must have been suspended free and unat« 
tached, till suqh time as the matter which composed 
the vein, and which surrounds this prism, had filled, 
in part, at least, the fissures, which was absolutely 
impos^ble.'' I shall once for all answer such an ob* 
jection, by saying, that when a theory is to be com* 
bated by facts, it is necessary, in the first instance, 
to prove these facts, and then to mention where they 
are to be met with. Otherwise facts very contrary 
to the nature of things may be supposed, or mention- 
ed, which have no existence^ and cannot be made 

user 
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«0e of to combat an explanation. Such is precisely 
die case widi this objection, which supposes fissures 
Aat have diflerent directions and dips, and which 
cross each other, to have been formed at the same 
time* Wherever I have seen veins of considerable 
size crossing each other, I have always found that 
they had been formed at difi^rent periods. For 
when two veins of different directions and inclina- 
tions meet, one of them always intersects the other ^ 
this may in its turn be traversed by a third, this third 
by a fourth of latter formation, and so on: in this way 
^e see that the first rent had been filled before it was 
traversed by the second, and that this in like manner 
was filled before the third was formed. I have inquired, 
respecting the manner in which veins occur in other 
mountains, at different observers acquainted with 
them; and have always been informed, that when 
two veins cross, one of them always traverses the 
other, and is consequently of later formation. 

It is besides natural to suppose, that when a moun* 
tain is rent at several different times, it has been 
done at each of these, by one and the same force act- 
ing in the same direction j so that all the veins which 
have been formed at the same time ought to be pa- 
rallel, or nearly so. If this be really the case, then, 
vhen veins cross several times, or when they con- 

N verge, 
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verge, they must have faieen produced at different 
epochs ; in which case there is no difficulty in re-i 
garding these veins as having been originally open 
fissures. 

We might, if the question were only about smaH 
veinSf admit the objection ; and suppose that veinSy 
whieh in their intersections isolate a portion of the 
rock, have been produced at the same time. But 
this cannot contradict the mode of formation which we 
have assigned to those spaces now filled by veins, viz. 
that they have been open fissures in the rock. In 
fact, it is possible * to conceive that a portion of the 
rock, separated from the mass of the mountain by 
fissures which surround it, might support itself un- 
til they were filled up with mineral matter, and till 
this matter was consolidated. For this purpose we 
have only to suppose, that when fissures are formed, 
there are always detached from the rocks some frag- 
ments, which, falling into these fissures, will prevent 
the contact of their walls, and which will in conse- 
quence be kept separated from eagh other. Besides, 
the walls of a rent are not in general plain and 
smooth, but rugged and covered with inequalities : 
thus, as soon -as a fissure is made, if one of the^ parts 
pf the rock that is rent has suffered any impulse, it 
n(iay very easily happen that some of these inequali-^ 

ties 
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ties may be opposed to others, which will prevent 
the divided parts of the rock from re-uniting, and 
thus form an open space between them. Thus it is 
very possible to suppose that veins which surround a 
portion of rock have been fissures, all of which were 
formed at the same time, aiid which, in part at least^ 
were open. 



CHAP. 



tO% VSW. THCCAY OF TBK 



CHAP. VI. 

PROOFS, THAT THE SPACES WHICH VEINS NOW OCCUPY, 
HAVE BEEN FILLED FROM ABOVE. 



§62. 

I NOW come to the consideration of the proofs of 
the second grand proposition of my theory ; namely, 
the following. 

Tie mass of veins has been formed by a series ofpre^ 
cipitationsj which have filled in nvhole^ or in part^ the 
spaces now occupied by veins : these have entered by the 
superior parts of the rents which were open ; and have 
been furnished by a solution in water , generally chemical, 
which covered the country in which these rents then ex-- 
isted, 

I shall adduce only three proofs in support of this 
proposition \ and they will^ I think, be sufficient ta 
establish it entirely. 
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I Isf^owxi, in the outaet, the following propesitioA 
Wl ^eognosy^ to show the inctrntestability of these 
proof 8, more especially the first of them; it is evir 
dent, ;|nd universally received. 1 

All the floetz mountains, as well as all the others 
which resemble them in their stratified structure, and 
ih tlie nature of their integrant parts; all such moun- 
tains, I say, are formed by an assemblage of sediments 
«nd precipitates proceeding from the waters which cqh 
vered the globe. Each of these depositions has formed 
« particular bed ; and all these beds, as we now see 
-them accumulated on one another, are, beginning 
from below, a succession of precipitates which have 
been formed after each other, or rather deposited 
-upon cme another. 

In order to understand perfectly, and be able to 
judge of the theory which I am goinjg to .give, in its 
iq;>plication to the manner in which veins have been 
-filled. Or to the formation of the substance cotepoung 
them, it will be necessalry to have a just conception of 
the difference between a chemical precipitate and a 
mechanical deposition : to have a perfect idea of simple 
elementary bodies which are not susceptible of any 
Itransmutation ; to be acquainted with the theory of 
solution and precipkation founded upon* chemical af*- 
fiaitiet ; -and above all, to know tiiat the same indivi^ 
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dual solution may furnish, not only at die tame timOf 
but also in succession^ precipitates of. a difierent 
nature. 



FIRST PROOF. 

When mountains and whole tracts of country^ in 
which open fissures existed, we{e corered by the w»» 
ters holding different substances in solution, and when 
these were precipitated, it must of necessity have hap- 
pened, that these precipitates would enter into, and be 
deposited in the fissures. All the beds and strata of 
floetz mountains, as well as of primitive mountains, an 
precipitates ; and these precipitates (almost all cheiiu- 
cal^ and formed in the humid way), were furnished by 
solutions that covered the tracts of country where beds 
and strata are found, and even extended to a much 
greater distance. As I have before said, fissures were^ 
from time to time, formed in the mountains, but 
chieBy about the period of their first eitistence ; 9b 
that at difierent times there existed fissures whick 
were entirely empty and open, or partly filled up* 
Whilst these fissure were covered with the solu>> 
tions, which, by successive precipitations, have formed 
the beds and strata of the primitive and floetz moun- 
tains, the difierent materials (the nature of which vsh 

ried 
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ried at different times), contained in the solution^ 
Wfsre precipitated in the fissures which they thus 
gradually filled up : the nature of these substance^ 
depended entirely on the kind of the precipitate 
which formed them, and consequently also on that 
of the solution at the time they were formed from it. 
This is the reason why we find in veins nearly the 
same fossils which form the beds and strata of moun- 
tains* 

Three important causes, which it is necessary not 
to lose sight of in examining this theory, may have 
occasioned some difference between the matter of 
veins and that of beds. i. The precipitations and 
depositions which formed veins, have been made 
more tranquilly than those which produced beds. 
2. Mechanical solutions and depositions have di- 
sturbed the formation of veins much less than that of 
beds. The great number of crystals, and the nature 
of fosses found in veins, show the formation of them 
to have been more tranquil, more slow, and made 
more freely. 3. The spaces in which veins are 
formed, have preserved for a longer time the faculty 
of receiving and retaining different solutions; and 
when one solution was exhausted, they may have 
received another : in this way veins often contain 
fossils of different formations^ whilst the beds of a 

mountali^ 
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mountain contain only those of one formation ; these 
last are therefore more uniform in their mast than 
▼eins. 

If we compare the substances, which, under the 
form of precipitates, constitute the mass of moun- 
tains with the mass of veins, ^ will in general, if 
not always, find a very striking resemblance between 
diem. We find, as has already been remarked, at 
Johangeorgenstadt, veins of granite of newer forma- 
tion ; at Marienberg^ veins filled with newer por- 
phyry J at Wehrauy in Upper Lusatia, there are 
veins of coal ; and at AehUn^ in the canton of Berne, 
we find veins of rock salt. That great revolution 
of . nature which produced the mountains of the trap 
formation, has in all likelihood occasioned a vast 
liumber of rents ; thus we find, in almost all moun- 
tains, veins filled with the materials which constitute 
the rocks of the trap formation, as basalt, wacke^ 
greenstone, and amygdaloid. - Lastly, It is very well 
known that quartz, calc-spar, and clay alone, consti- 
tute veins. 
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§65. 

I haTe just shown that fossils which are common- 
ly found constituting the beds and substance of 
whole mountaixiS) also constitute the mass of "veins : 
I shall now show that the greater part of the other fos- 
sils which form veins, aie also found in beds. Lead 
glance occurs in beds ^ as we see in our Erzgebirgep 
at GWir and Schwartzenberg ; in Swedeui and several 
other places \ in the mountains of Cracow and the 
Ardennes. 

Tin ore is found in beds in our Erzgebirge, at 
Zinnwald and other places, and at Gieren in Lower 
Silesia. 

All the copper ores are found in beds, in primitive} 
and other rocks. They occur in beds in our Erzge^ 
birge at Gishiibel ; in Bohemia at Kupferberg ; in Si* 
lesia, the Bannat, Upper Hungary, Sweden and N<nr^ 
way* They occur in the newer rocks in the count]^ 
of Mansf eld, Thuringia ; in the mountains of Cni'> 
cow, at Medziana-Gora ; in the Uralian mountains 
in Russia, and in several other places. 

Brown ironstone and sparry ironstone,, which oc- 
cur, particularly the last, so often in veins, are to 
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be found at Kamsdorf, Schmalkalden, Eisenerz and 
elsewhere^ sometimes in beds^ and sometimes in 
mountain masses. 

' Lest I should go too far, I will not dwell longer 
on this subject, for I could produce similar example^ 
from all the metals. Arsenic pyrites, blende, native 
gold, cinnabar, and many others, occur frequently in 
beds. I must, however, further remark, that the 
heavy spar, and fiuor spar, so often met with in veins^ 
are also found in beds of considerable size ; the 
the former in Savoy, the latter in the Thuringer 
Wald. 

-. ' ' ' 

§66. 

SECOND PROOF. 

-• * When veins are filled with rolled pieces, as (§ 44.) 
is the case at Joachimsthal, and other places, and 
when veins contain petrifactions ; it is not possible 
to suppose that they could have gained admission into 
the vein in any other way than from above. 

THIRD PROOF. 

• The greater number of veins composed of different 
fossils^ are, as has already been observed, (§ 54.), 
t . formed 
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fanned by a coUectioa of beds paralkl to their walls. 
These beds are arranged in the same determinate 
order on each side i the corresponding beds of both 
«Kks beiiig of the same nature and thickness. The 
beds on the outer part, i. e. those that touch the 
walls^ are thinnest towards the top, become thick in 
proportion as they descend, and still lower they some- 
times terminate by meeting and joining together. 
The crystals, and their impressions, show that the 
beds next the walls were first formed ; the others 
followed in succession, finishing with those in the 
centre, in which we often find druses. 

I have already remarked that I have in my posses- 
sion three specimens of veins of the Freyberg di- 
strict, in which the formation and structure spoken 
of are distinctly marked. Is it possible to account 
for this order and regularity in any other way than 
by supposing, that the spaces - in which veins are 
formed have been fiUed by a chemical solution, that 
the nature of these solutions varied at difierent timeSj^ 
and that from them the di£Ferent beds composing the 
vein were successively formed by precipitates ar« 
ranged upon one another? Tlie first precipitation 
having covered with $olid matter the sides and bot«« 
torn of the cavity in which the vein is formed, and 

having, 
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having, as it were, closed and shut up the orifices 
of the different pretended openings which terminat- 
ed in the walls of the rent, how can we imagine 
the successive solutions to have entered, but from 
ebove ? 
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CHAP. VII. 



l^fc^LY TO THE CBJUCTIONS WHICH HAVE BEEN, ANJ^ 
MAY BE URGED, AGAINST THE IIXPL^NATION THAT ] 
HAS BEEN GIVEN OF THE MANNER IN WHICH VEINS 
WERE FIH.ED UP: AND CONTINUATION OF TH? AC- 
COUNT OF MY THEORY FOR THE FORMATION OF VEINS 
IN GENERAL ', AND, IN PARTICULAR, OF THE MANNER 
IN WHICH THEY HAVE BEEN FILLED WITH MINERAL 
MATTERS. 



H8- 

It will perhaps be as^ed from what source the 
metallic particlest a^d all the mineral matters which 
were contained in the^ast solutions or waters which 
overspread whole comitries^ were derived* Some 
will imagine^ that, in propodng this question, a very 
great objection is made to what I have just said on 
the manner in which veins have been filled up. To 

this 
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this I reply, that although we do not know from 
whence these particles have come, this circumstance 
does not prevent us from perceiving the existence of 
a phenomenon, which, with all its consequences, is 
before our eyes. Of the state of ignorance in which 
we remain, with regard to the origin of the metallic 
and mineral matters, we never can avail ourselves, 
as a means of C(^mbating the fact itself. In the meanV 
time, we must content ourselves with knowing, that, 
at certain periods, the materials which now consti- 
tute the substance of veins, were in reality contain- 
ed in the sea which covered our globe universally : 
and we must wait with patience till new observa- 
tions teach us (if it be possible), from whence the 
component particles were derived, and by what 
means they were introduced into the general sol- 
vent. In all researches into the effects of nature, 
and their causes, as well proximate as remote, we at 
last arrive at the investigation of ultimate causes, be-* 
yond which we cannot proceed. In some cases it is 
even difficult to discover the remote cause of cejtaiu 
effects and phenomena. 

In recapitulating the state of our present know- 
ledge, it is obvious that we know with certainty,, 
that the floetz and primitive mountains have been 
produced by a series of precipitations and ci^positionsi 

formed 
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iiocmed in succession; that these took place from 
water which covered the globe, existing always more 
or less generally, and containing the different sid>- 
:stances which have been produced from them, {$30, 
and 62.). We are also certain that the fossils which 
constitute the beds and strata of mountsdns were dis* 
solved in this universal water, and were precipitated 
from it : consequently the metals and minerals found 
in primitive rocks, and in the beds of floetz moun^ 
tains, were also contained in this universal solvent, 
and that they also were formed from it by precipita* 
don, (§ 40. and 62.). We are still farther certain, 
that, at difierent periods, different fossils have been 
formed from it, at one time earthy, at another me- 
tallic minerals, at a third time other fossils, ($ 62. 
and 63.). We know too, from the position of these 
fossils, one above another, to determine with the ut- 
most precision, which are the oldest, and which the 
newest precipitates (§ 62.). We are also convinced, 
that the solid mass of our globe has been produced 
by a series of precipitations formed in succession, (in 
the humid way) ; that tlie pressure of the materials, 
thus accumulated, was not the same throughout the 
whole i and that this difference of pressure, and se- 
veral other concurring causes, have produced rents in 
the subst;^ice of the earth, chiefly in the most ele- 
vated 
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Vated parts of its surface, {§ 39. and 40.). We are zim 
persuaded, that the precipitates, taking place from the 
universal water, must have entered into the open fis- 
sures, which the water covered ($ 30. and 63.). We 
know, moreover, for certain, that veins bear all die 
marks of fissures formed at different times; and, by the 
causes which have been assigned for their formation, 
($ 41. 42. 50.), that the mass of veins is absolutely 
of the same nature as the beds and strata of moun- 
tains (§ 64. 65.), and that the nature of the masses 
differs only according to the locality of the cavity 
where they occur, (§ 63.). In fact, the solution con- 
tained inits great reservoir (that excavation which held 
the universal water) was necessarily subjected to a va- 
riety of motion, whilst that part of it which was con^ 
fined to the fissures waa undisturbed, and deposited, 
in a state of tranquillity, its precipitate. — Further, 
from time to time there were diffused, in the general 
solution, to a great distance, mechanical difiusions, 
which formed precipitations of great extent, and 
these have been mixed with the chemical precipi«n 
tate ;. but as these mechanical solutions did not pe- 
netrate into the fissures, except in small quantity, 
they could not disturb or alter the precipitation 
there going on, and from which the mass of the 

vein 
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Tern wa9 formed in a state of tranquillity. The pte^ 
cipitates which formed the beds of mountains, havci 
of necessity, deposited on the bottom of the general 
reservoir, solid and compact materials; whilst the 
matter which composed the greater part of the mass 
of veins, being deposited by degrees on their walls, 
has there formed druses : Afterwards, minerals of 
different natures have been successively deposited 
upon one another. These precipitations and conse- 
quent crystallizations, shortened, narrowed, and even 
sometimes completely filled up the drusy cavitief 
which formerly existed (§ 43. 52. 67.). 

In short, the beds of mountains, formed in the 
manner just noticed, containing fossils of but one 
formation, must of course be very simple. Veins, 
on the contrary, contained, principally in their upper 
parts, druses, which thus afforded room for the 
reception of subsequent formations. The solutions 
containing the formations, being received into these 
cavities, deposited their contents in them : from tkU 
arises the great variety which the substances of 
veins present. We know for certain, that veins 
have been formed at very difi^ent times (531. 50. 
53.) ; and that we can not only determine the difier- 
ent formations, but even ascertain the relative ^g^ 
of each, (J 51. and 53.). JUsdy, we know for cer- 

p tain. 
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tain, that new veins have been formed in cquntries 
where old ones occur (§ 50. and 53.). These new 
ones are the Cause of all the peculiarities presented 
by veins, in their intersections, meetings, junctions 
and derangements (§ 50. 51.). We know that in 
some veins fissures have been formed, sometimes oa 
their sides, and sometimes in their middle ^ which 
new fissures have been filled by subsequent forma- 
tions (§ 36. 53. 6^*): in this way are produced the 
varieties, which the substance of veins, compared 
with beds, exhibits. 

Such are the principal propositions of the new 
theory of veins, propositions which have been de- 
xnonstrated in this treatise ; they are connected with 
each other, they proceed from one another, and they 
are founded upon and proved by the observations 
which have been brought forward. It appears to me 
that this theory is a great step gained in the know- 
ledge of the nature of veins, and consequently in 
the natural history of our globe, or in geognosy. 
Every application which may be made of the theory 
of veins to the working of mines, arises from the pro- 
positions laid down in the short recapitulation of it 
which has just been given. In the ninth chapter of 
this treatise, I sh^ give more in detail the applica- 
jLipn of this theory to the practice of mining. Th^ 

practical 
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practical miner who is most interested in an exact 
faiowledge of the nature of veins, may be satisfied 
with these principal propositions, their consequences 
and application ; they may be considered by him as 
a sufficient introduction to a more exact and careful 
study of veins, and of their properties, both locsdi 
and particular. 

Nevertheless, the geognost, though convinced that 
the integrant particles of strata, beds, and veins, were 
contained in the universal waters, will ask not only 
from whence they have been derived, but also at 
what period they were introduced into them ? The 
geognost, who is possessed of the necessary know- 
ledge of chemistry, and consequently of the impos- 
sibility of one elementary substance being transmuted 
into another, will see that there are only two ways 
in which the following question can be answered. 
At what time the metallic, earthy, and other sub- 
stances, which were, and still are in part, contained 
in the general solution, and which have formed de- 
positions not only in the bottom of the reservoir, 
but also in the fissures of rocks which they have 
filled ; at what time, I say, have these substances 
entered into the general solution ? It may be 
answered, either that these substances have alto- 
gether, and from the beginning, been contained ia 

the 
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iihe universal solrent,* or that they may hanre beea 
mtroduced from time to time^ one after another^ 
^and that they may have been in it| in greater or less 
number, at the same time ; and if we admit the first 
answer, it is not possible to understand, why, since 
the solution contained from the beginning all the 
materials which have since been precipitated from 
it) why, I say, at different periods, successive depo- 
sitions should have been formed of so different a na«- 
ture, without our being able to observe between two 
consecutive precipitates, something that might show 
one of these to have remained longer in solution than 
the other, or &at the deposition of the first had ne« 
cessarily occasioned that of the second. Thus, it 
38 not possible to conceive, why, in a mountain of 
gneiss, the strata of this rock should alternate many 
times with beds, in some instances, of limestone, some- 
times of hornblende, lead-glance, and other metallic 
^^^ minerals ; sometimes of magnetic ironstone, quartz, 
felspar, &c. ; all of which are essentially different from 
gneiss: sometimes also of limestone, clay, marl, lead- 
glance with calamine, chalk and flint ; and this perhaps 
for more.than a hundred times : how does it happen 
.^ ; that these mineral substances are precipitated alternate- 
lyand in succession, yet in such a manner, that most 

commonly we do not find in any om of the beds the 

least 
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least vestige of that which preceded it ? It is there* 
fore most probabIe> that at different periods the uni- 
versal solvent contained mixtures as various as the 
different precipitates ; and that the universal waters 
held in solution at one time one substance, and at 
another, another ; in a word, that at different pe« 
riods, different substances have entered into, and 
been retained in the solution. 

From what has been said in this secticm, it must 
be obvious, that the natural history of veins cannot 
be thoroughly understood without a knowledge of 
the primitive and floetz rocks, as well as of their 
mode of formation. And at the same time that an 
acquaintance with the natural history of rocks throws 
a great light on that of veins, just as the natural hi- 
story of veins elucidates in its turn that of rocks. 
To study this subject completely, we must have suf- 
iicient knowledge, not only of the difierent kinds of 
mountains, of their rocks, of the peculiarities of their 
structure, both generally and particularly, principally 
with respect to the different kinds of formation ; of 
the relative age of these different formations, as well 
as of that of the rocks of intermediate formation, but 
2lso of the peculiarities of the structure of rocks, 
that is to say, of their stratification and sup«r-posi- 
tion, from which alone we can determine their rela- 
tive 
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tive age. In studying more particularly the different 
rock formations, we must begin with the newest, 
which are the alluvial ; and from these, ascend 8uc« 
cessively to the most ancient. From the alluvial we 
pass to the newest floetz mountains, and so on 
through the transition to the oldest primitive moun- 
tains. The object and limits of this treatise will 
not permit me to enter more at large on this sub- 
ject. In detailing my theory of veins, I must sup- 
pose my readers to have a knowledge of rocks, which 
is indispensably necessary to be able to form an opi- 
nion of the theory. 

• 

} 69. 

The following objection cannot now be urged 
against my theory ; that when veins contain at the 
same time different kinds of vein-stones and ores, it 
is difficult to conceive from whence these fossils 
have come, which are often found in the same vein, 
and how the solutions from which they were pro- 
duced could be preserved so distinct. I have suf- 
ficiently shown, in the preceding passages, that this 
variety in the fossils of which a vein is composed, 
arises in part from the substances which form it, 
having been introduced into the fissures at different 
periods ; that the solution which yielded the pre^ipi^ 

tates 
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tales contained different substances at different times 
($ 63. 68.) ; and that a part of the different fossils 
which are seen in the same vein^ were in fact preci*" 
pitated from one and the same solution, some soon* 
er, others later, and a few even at the same time 
(§62.). Further, chemistry shows, that the same 
solution may contain very different substances ; and 
that in a compound solution, there may be formed 
not only at the same time, but in succession, precipi- 
tates of a very different nature. From what has 
already been delivered on the structure of veins, and 
the locality of different fossils that are foimd in the 
same vein, and still farther what will be said in giv- 
ing a description of the depot of metalliferous veins in 
the district of Freyberg, (chiefly the first and second), 
it will be sufficiently plain, that of the different fos- 
sils which compose a vein, one part has been formed 
and deposited at the same time, another has been 
produced by a succession of precipitates made one 
after another, and that the rest have been formed at 
times very distant from each other. 

§ 70. 

Perhaps it may be objected to the new theory, 
that, as has already been remarked, fragments of 
pcks are found in the body of a vein (§. 45.). It 

mav 
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may perhaps be diiEcult to understand how the frag- 
ments of a rock can be supported in an empty space^ 
or they may be considered as proofs of the theory of 
transmutation> that is, of the transmutation of the 
rock into the matter of the vein. To the first of 
these difficulties I reply, that there are many ways 
in which we may imagine the fragments of the rock 
to have been supported in the position and place 
where they are now found, and that in all probabili- 
ty it is sometimes done in one way, and sometimes 
in another. For example, it may sometimes have 
happened that some of these fragments, after being 
detached from the rock, fell into the fissure, and 
having reached a part too narrow to allow them to 
pass, have been detained there. At another time, it 
may have happened, that after a fissure was com- 
pletely filled up, another rent has been formed ei- 
ther in the sides or middle of the first ; the shock 
which produced this effect may have detached pieces 
of the rock which fell into the fissures, and were 
stopt in narrow spaces or pre-existing druses. It 
might farther happen that, in a vein, a portion of 
the rock adjacent to the vein might have contracted 
a very strong adhesion with its mass ; and if this 
vein were again rent on its fide, it would carry along 
with it this adhering piece. Again, when a rent is 

made 
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^oductif the walls might have been split by the 
shocks from whicb fragments would be detached, 
either in isolated pieces, or in numerous small frag- 
ments. When tik^ fissures came afterwards to be 
filled upi all the fragments which had fallen in by 
the different causes already mentioned, have been 
surrounded with, and enveloped in, the Vnatter com- 
posing the vein. There is also a fifth way of ex^ 
plaining the manner in which the fragments of rock 
have been support^ in the vein; they may have 
fallen into the solution at the time it filled the fis<* 
sure, and was depositing the substance of th6 vein i 
they would be supported in this matter, which was 
still soft, nearly in the same way as a stone thrown 
into a vessel where the water is freezing, is support- 
ed in the middle of the liquid which is passing into 
ice. 

We cannot avail ourselves, of this circumstance 
of the fragments of rocks being found in veins, as 
an argument in support of the theory of transmuta- 
tion ; for these fragments have very sharp edges and 
angles, which evidently show them to have been d^ 
tached from the neighbouring rock. Farther, when 
they are small, they are confiiisedly mixed together, 
and assume all kinds of directions. 
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§71. * 

In most veins, the rock which forms the walls 
is more or less altered and decomposed: This hap- 
pens chiefly when the rocks in which veins occur 
are of granite, sienite, gneiss, mica slate, clay slate 
and porphyry. In such instances, it is only one of the 
component parts of the rock that is decomposed ; 
never the quartz, commonly the ' felspar, more fre- 
quently the hornblende, and often the mica. This 
change sometimes extends to a considerable depth in 
the substance of the rock, even to a fathom ; it does 
not, however, prevail throughout the whole extent 
of the vein, but extends farther in some places than 
in others, and is most general in those places where 
the mineral contains sulphur. It extends sometimes 
to a considerable distance from the point of contact 
of the mineral with the rock ; so that in following a 
sterile vein, when we come' to a place where the 
Tock is decomposed, we may 'conclude, that v/e will 
«oon find the metallic mineral. 

Many geognosts think, that the remarkable change 
of the rock adjacent to a vein, cannot be reconciled 
to that theory which regards veins as open fissure^ 
that loave afterwards be?n filled up, but that it ra- 
ther 
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tJ^^prov^s. the mass of the vein to have been pro- 
diiced bf a : transmutation of tlijs substance <^ the 
rock. The remarkable difference, however, which 
* is'found between this altered rock and th^ mass of 
the veiii, contradicts most completely all id^a .of 
transmutation ; for the altered portion contains al- 
most always the same parts, and in the same pro- 
portions : the action of some acid may have weaken^ 
ed the chemical union, and consequently diminished 
the cohesion of the parts ; perhaps, too, an acid naiay 
have dissolved one of the constituent part^, which in 
this way has disappeared i but the whole may stiU 
preserve the same texture, and the difference be- 
tween the adjacent rock and the substance of the 
vein is so considerable, that it does not admit of the 
most distant idea of transmutation, the smallest trace 
of which is nowhere to be discovered (to $ay nothing 
of the chemical impossibility of such a change). 
This change appears to have been effected by the 
action of acids which existed in the solution that 
formed the vein, whilst it filled the rents ', &ese insi- 
nuated themselves into the neighbouring rocks, which 
they have changed in a greater or less degree ; and 
fib this phenomenon can be easily reconciled to our * 
theory. 

I have remarked in rocks two distinct kinds of de- 
composition. 



cetnpdAtioR, proceeding, no doubt, from die acttoii 
ef two different acids. First, I have found, in 
mountains of granite and gneiss, the felspar only de- 
composed and converted into a white porcelain earth, 
whilst the quarts and the mica have suffered no al- 
teration.- I have observed similar decompositions, 
not ottlf in the yiralls of ^yeral veins, principally of 
those whose minerals contain carbonic acid, but also 
dn the surface of mountains. This change I ascribe 
to the Ekction of the carbonic acid. 

Gneiss, changed in this way, is found in the walls 
of Nahbruckner^spathj near Freyberg, chiefly in th» 
cHA mines Johannes and Jacob ; and a granite that 
has undergone a similar change, is found in the walls 
of a vein of brown ironstone at Spitzleute, between 
Blauenthal and Schneeberg. In the suburbs of Frey- 
bergi on the road to the Munzbach^HutUy we find 
gneiss much decomposed on the surface of the 
cnountain, and which penetrates a conuderaUe way 
into its substance. And a similarly decomposed gra- 
nite occurs on the surface of a mountain at Burkartz^ 
gruner Seiffeny not far from Schneeberg. 

The second kind of decomposition of rocks dccurt 
only in considerabl/e veins : it principally attacks the 
felspar and the mica, and sometimes hornblende, 
when it meets with it > these substances jire convert- 
ed 



^ 
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ed into A kind of green Itthomarge and steatite^ vhich 
pass into another *. This last is that variety of decom- 
{K^tioni which at the beginning of this section I no- 
ticed. I consider it as the efiects of the sulphuric 
acid. I have principally met with it in places which 
abound with iron pyrites. 

In the district of Freyberg, almost all tlie veins of 
the first, second, and third formation, contain this 
greenish gneiss in a state of greater or less decompo- 
sition. In the Grund between Freyberg and Dres- 
den^ we see rocks of porphyry that have undergone 
this change in the neighbourhood of veins of lead- 

# 

glance. The same thing occurs in a rock of sienite 
at Meissen^ We also find clay slate in a similar 
state of decomposition near a vein at Mynzig, be- 
tween Freyierg and Meisien. 

Lastly, It appears to me that the arsenical acid 
jproduces a change similar to that induced by the 
sulphuric. The first of these changes sometimes 

produces 



* This green decomposed rock, is what was fermerly 
tilled gneiss in Uie Freyberg district, whatever its original 
nature may have beeu : but that name i^ now applied to | 
particular species of rock« 
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produces the second, or rather they take plate at the 
same time. 

Siienite, which has undergone a decomposition 
iiitehnediate between these two, but approaching 
mdte to the nature of the first, occurs at Altenherg 
in the Neufdnger-Gehirge^ near the Stociwerke, in 
the waHs of a tin vein. Pieces of this decompos- 
ed sienite are found on the old rubbish, or mining 
heaps. 

§72. 

The antagonists of this theory think they urge a 
Xstirong objection against it, when they allcdge, that 
the part of the rock adjacent to veins is often im- 
pregnated with minerals ; and this circumstance ap- 
pears to them the strongest proof that can be addu- 
ced in support of the opinion which supposes the 
rock to have been transformed into the matter of the 
vein. Yet this phenomenon can be easily explained 
by my theory. In fact, this peculiarity occurs al- 
most always in disintegrated rocks* and chiefly when 
they are porous, full of chinks and slaty, and pro- "^ 

ceeds from the attraction of the rock for the me- 
tallic particles contained in the solution that* filled 
the rents in which the veins were formed ; or rather, 

It 
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it proceeds from the attraction which the rock had 
for the solution containing the constituent parts of 
minerals, which had insinuated itself into the aub- 
stance of the rock. 

Most commonly the mineral found in the rock OOt 
curs under a superficial form^ (i. e* in thin leaves), which 
is generally the same shape with that which occurs in 
rents in the mass of a vein> particularly in those which 
are between the vein and the rock. In this case, these 
niinerals are newer than the rest of the vein. Some-, 
times the mineral is disseminated through the rock m 
small grains, and then it is of the same formation as 
the vein. This property which some ores possess of 
penetrating into the empty spaces and fissures of the 
rock, which terminate in a vein, is peculiar to cer- 
tain varieties, chiefly to native silver, silver-glance, 
red silver ore, native copper, tin ore, iron pyritjes, 
and red irbn oqhre \ it seldom happens with copper 
pyrites And lead-glance. The metallic particles whiph 
are found in rocks, seem to have been carried there 
by the eflFects of the attraction of the rock for the 
constituent parts of the mineral solution, which, en- 
tering the fissures of the rock, has there deposited its 
precipitates : in explaining this fact, we may also ad- 
mit ordinary attraction, acting in the same manner 
as when it produces ,the ascent of water in capillary 

tubes. 
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tubes* I must, however, remark, that this ph^o- 
menon ^s not very common, and that in those veins 
where it doles happen, it only occurs in certain 
places, very rarely extending into the rock above 
Half ^a fsithom, most commonly only a few inches. 

Red silver ore, silvtr-glance, and native silver, in 
a superfidal form, occur in a decomposed gneiss 
which forms the walls of the veins in the mines jiiu 
grk'n Zweigi and Himmehfurst at Freyberg ; in both 
^ these places a portion of the rock is worked and 
used as the mass of the vein. The mine of Romische-' 
Adkvy at Johangeorgenstadt, formerly contained na« 
tive silver in thin leaves in great quantity, which was 
found in a rock of clay slate approaching to mica 
slate; it is still found at Kongsberg in Norway, in- 
rocks of gneiss, mica slate, hornblende, &c. At 
J^arienbergy in the miiie Drei^w^iber^ there is a vein 
which yields copper-glance \ the adjoining gneiss, 
which is decomposed, is impregnated with ferrugi- 
nous particles, and contains native copper in a 
superficial form. Some time ago, there was found 
in the mine M^rgenstern^ near Freyberg, in a par- 
ticular part of the roof of the vein, a decomposed 
gneiss enclosing small leaves of lead-glance. Gneiss, 
clay slate, and mica slate, are often impregnated 
vith iron pyrites when it occurs in veins. When 

the 
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die rock which is in die vicinity of veins of red iroh^^ 
Btone, or of other veins which contain much red 
ochrej is decomposed^ it is almost always found to 
be penetrated with the ochre. Lastly, The part of 
the rock adjacent to the tin veins is filled with grains 
of that metal ; examples of which are to be seen at 
AHinberg^ Ehnnfriedersdorfj and &ier. I shall af- 
terwards ($ 74.) speak of this rock impregnated with 
tim 

5 73- 

A fact which has been noticed by several writers*, 
has been opposed to my new theory of veins, not 
only in respect to what has been said on their mode 
of formation, but also in respect of the manner in 
which they have been filled. It is in treating of a re^ 
markable peculiarity which the veins at the Peak in 
Derbyshire present, with respectsto the beds of amyg- 
daloid found in the mountains of that country. Indeed 

R this 



♦ In the above mentioned work, he says, " I suppose 
" that the veins may have been deranged and thrown to a 
^' side by the beds of amygdaloid^ so that they may have 
" ramified, and that these ramifications have again united 
« b^low the bed.**' Vide Whitchurst's Theory of the 
Earth. 
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this fact may be urged as an objection against every 
theory. From what has been said on these veinSf 
they seem to occur in floetz limestone ; they be- 
gin at the surface, and. traverse the rock without in- 
terruption, till they reach a large bed of amygdaloid, 
where their progress is stopt, and they do not cross 
that bed : but, underneath this bed, the limestone 
rock is again found, and the veins are continued 
through it in the same manner as above, of the same 
size, containing the same minerals, and having the 
same position ; they are again stopt by a second bed 
of amygdaloid which comes in their way, after which 
th^y continue their course in the limestone^ observ* 
ing always the same thing with respect to the beds 
of amygdaloid they alternately meet. Before at- 
tempdng any explanation of this phenomenon, I shall 
observe, ths^t we must first be convinced that the 
facts are exactly such as they have been represented^ 
and farther, that on a more particular examination 
some peculiarities may be observed, which may assist 
in giving an explanation of the phenomenon* It has 
often happened to me, that, in examining certain 
facts, I have found them very different from the re- 
presentation which has been given of them ; and, 
that upon examination, the difficulties have altoge- 
ther disappeared. Several persons (and afnong the 

" number. 
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number, my pupil, Mr Barker, a native of Bakewell 
in Derbyshire, and an eye-witness), have informed 
me, that in several places, the veins do actually tra- 
" verse die beds of amygdaloid. The same thing has 
been observed by Mr Filkington in the first part of 
his Natural History of Derbyshire (1790.). But 
supposing the fact to be as it is represented, that 
veins do not traverse the beds of amygdaloid : not- 
withstanding the great thickness and hardness which 
these beds have in some places, and which in others 
is very inconsiderable, it is not impossible but that 
when the rent, in extending through the rock, ar-r 
rived at these thick and very compact parts, it may 
not have been continued ; but at a certain distance, 
and where the bed was thinnest or less firm, it may 
have been traversed by the rent. Ferber, who had 
been informed of this phenomenon by Whitehurst, 
thought, that in some places the beds of toadstone 
were split, and that by means of these fissures, the 
upper part of the vein communicated with the lower. 
Future observations, made with accuracy, and in suf-< 
ficient number, will throw farther light on this sub- 
ject. It is surprising, that amid the immense num^ 
ber of observations made on veins, nothing similar 
to this has hitherto been observed in any othet 
place. 

§74- 
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§74- 

Some geogiK>3t8 still entertain doubts on the new 
theory of veins, from obsenring, that so little has 
Keen discovered, and is known, of the precipitates 
formed from the solutions which have furnished the 
mass of veins. We ought, say they also, frequently 
to meet with precipitates in the form of beds, whose 
substance should bear some analogy to the matter of 
veins. I reply to this objection, by requesting such 
persons to observe how scanty a stock of facts we 
are possessed of on this subject ^ how difficult it is 
to make observations on it in an accurate majiner» 
in order to give positive results. It will not 
be, till well informed and skilful geognosts shall 
have made correct observations, continued for many 
years, in different countries, and in various parts of' 
the world, on metals, ores, and other fossils, as. 
well as on the manner in which they are disposed 
with respect to one another j and it will not be till 
these observations are compared together; that it 
will probably be found that the greatest part of the 
principal formations of veins (viz. the ores and vein- 
stones of which they consist), occur also in beds. 

This 
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Hiis lias already, been confirmed by observattonn 
with respect at least to some minerals. 

In the valley of Lahtty we find mineral beds of 
the same nature with the vein^fbrmations which oc> 
cur in the Hartz, lying between beds of grey wacke 
and clay slate : these consist of lead-glance, grey 
copper ore, brown blende, sparry ironstone and 
quartz. In die Bannat of Temeswar^ the same for- 
mation is said to occur in beds, which is found in 
veins in Voigtlandy the country of Bareuth^ the Hartz 
near Lauterbergt and in Westemvald. This forma- 
tion consists of copper pyrites, red ochre of copper^ 
malachite, compact brown ironstone and quartz* 
The formation of liver pyrites, sparry ironstone and 
heavy spar, of which we see so many veins, consti- 
tutes the substance of rocks and beds at Kamsdorf^ 
Schmalkaldeny Eizenerz in Stiria^ and at Huttenberg 
in Carirrtbia* We have already remarked how the 
older metalliferous solutions which covered the moun- 
tains deposited minerals in the form of beds ($ 64. 
65.). What a prodigious number of beds of iron and 
copper pyrites is there not in Sweden and Norway, 
which were formerly considered as veins ! There are 
some countries in which whole ranges of mountains 
are entirely composed of ores ; as at Rammehberg 
pear Goslar, and Schlangenberg in Siberia. In several 

places 
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places in Saxony, metalliferous beds also occur. All 
the frontier of Bohemia, near CfotUsgabe, in going 
from Johangeorgenstadt to Breitenbrun^ Schivartzenhergy 
Raschauy Eiterieifiy and Geier, all the way to £hren^ 
friedersdoff zxA Thum^ contains an immense quantity 
of beds bf tinstone, lead-glance, iron pyrites, and 
iron-ore. The country around Gttshubel contains also 
many beds of copper ore, lead-glance, and ironstone. 
There are many mineral repositories in our moun- 
tains, but it has not yet been ascertained whether 
they are beds or veins. The greater part of the mi- 
neral repositories in the county of Gdmerery and 
Zips in Upper Hungary, which contain copper py- 
rites, grey copper ore, sparry ironstone and cobalt, 
are (according to the account of well-informed ob- 
servers, and the specimens I have seen), beds. At 
present I pass over many other countries. But we 
have only to consider with more attention several of 
the mineral masses that occur in beds, to compare 
them with the vein formations already known, and 
we shall in general be able to discover a strong ana- 
logy and resemblance between veins and beds. 

In this investigation, it must, however, be held in 
remembrance, that many mineral beds which con- 
tained the same substances, as certain vein forma- 
tions, may have been destroyed by nature, just as 

has 
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lias happened to some of the other parts of moun- 
tains* Farther, that the formation of several beds of 
ores and other fossils has not been generally extend- 
ed over the whole of the surface which was covered 
with the solution from which these precipitates have 
been formed. Again, that the top or surface o£ 
many mineral beds has been covered with a new for- 
mation of rocks, or else by newer strata of the pri- 
mitive mountains, which renders it difficult to dis- 
cover these mineral beds on the exterior of the moun- 
tains. And, lastly, that after the reasons which have 
been assigned ($ 63.) for the difierence to be obser- 
ved between the formation or composition of veins 
and of beds, (even when these have resulted from 
one and the same solution), we ought not to expect 
.to find a perfect resemblance between them. From 
this we see, that without a perfect knowledge of 
orictognosy, it is not possible to say any thing posi- 
tive, certain, or satisfactory on this subject. 

J75- 

After having replied in the preceding 68th and 74lh 
sections, to the objections urged against my theory 
of the formation of veins, and after having antici- 
pated and refuted what might afterwards ^be brought 

against 



1 36 mew fHEok Y OF me 

against it, there remain still a few diings to be dis* 
cussed, to complete the exposition of my theory. 

It is of importance for this theory^ to consider not 
only the relative antiquity of veins and vein-forma*- 
tions in general (treated of $ 31. 32.) f but we must 
also attend to the age of veins relatively to the rocks 
in which they occur. We can in some measure det- 
termtne this, by comparing together the ages of the 
different veins which occur in a mountain. In this 
way we can determine which are diose whose age 
comes nearest to that of the mountain, or which of 
them differ most from it, and consequently are rela- 
tively newer than the mounuin. Among die oldest 
veins which occur in different countries, some are ^ 
comparatively much newer than the rocks which they 
traverse^ whtlM in other countries they may be neaiu 
ly of the same age as the rocks in which they occur. 
This actually happens, and we find, (a circumstance 
worthy of remark), in certain places, veins which 
have been produced soon after the formation of the 
rocks which surround them, and in some measure 
during the formation of the mountain, that is to say, 
before the rock has been completely dried and con^ 
solidated. Veins, whose age approaches near to that 
of the rock in which they occur, are characterized by 
a certain analogy which they bear to the mass of the 

rockj 
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cocl^ hj the close coxmection and strong adhesbtt 
which subsists between them, aiid by the thin- 
ness of the vein : farther, the rock which surrounds 
these veins is penetrated by, and impregnated with^ 
liiot only the ores, but leven with the substance of 
the veinstones. Gdery EhnnfriedtrAdoff^ and Alttn^ 
iergy present striiung and distinct examples of veins^ 
the date of whose fc^mation is nearly the same as 
that of the rock. The tin veins which occur in the 
placeiijust mentioned, are of this kind. We iind^ 
besides, veins of greater antiquity consisting of 
earthy substances, as fdspar, quartz, mica, and 
sometimes schorl. At Elbogen^ on the right bank of 
the j%^, dose by the high road, there is a smaU 
vein of white felspar \ it appears to have been form- 
ed nearly at the same tinoe with the mountain, and 
occurs in a rock of granite. 

When veins vH20se age approaches near to that of 
the rock in which they occur, contain ores, (take as 
an example the tin veins which have just been men- 
tioned), the ore is commonly found only on the 
sides (Saalbander) ; and som^mes, almost wholly, 
in the adjacent rpck ($ 73.) ; and the middle of the 
vein, which owes its origin to a later fissure, gene- 
rally contains either stony matter, or sterile earth. 

The Stockwerke ($ 4.) is nothing but a great num- 

s ber 



138 'SEV^ THEORY OF THE 

her oi small short veins collected in a greater on 
less space of the rock ; these veins run in all direo 
tions; and their age is nearly the same as that of the 
rock in which they occur. As yet, I only know of 
one kind of ore that occurs in the Stockwerkei, which 
is the ore of tin : repositories of this kind are found 
at Altenbergy at Seiffen near Grunthenthal^ Geiett anc^ 
at Schlahkewald^ not far from Carlsiad* 

§^6. 

An object of still greater importance to an obser- 
ving gcognost than the relation which veins bear to, 
the mass of the rock in which they occur, is the re- 
lative age of the difFi^rent fossils which constitute the 
substance of the vein, biit more particularly the rela- 
tive age of the different metals in regard to one ano- 
ther. The rocks in which these fossils are found, 
whether they occur in beds or veins, afford the 
greatest assistance in this research $ for it is certain 
that those ores and stones which are found in beds 
in mountains, have been formed at the same time 
with thei rock, and that those which are found in 
veins^«re of posterior formation to the rocks; or strata 
of which the mountain is composed. 

According to my observations^ some of the me-» 
tal formations zrq very old, and others have been 

forme4 
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•fbrm^ afterwards, and successively. Tin appears 
to me, if not the most ancient, at least one of the 
oldest metal formations; for I have never found 
it in floetz rocks, but sometimes in porphyry rocks. 
It is also one of the rarest metal formations* The 
ores of ino/yi Jaffa, tungsten, and wolfram, appear 
to me to be nearly of the same antiquity ; for tHey 
are seldom fotmd, except in beds of tin ; from which 
I infer that they have been formed nearly at the 
same epoch with that metal. The ores of uran and 
of bismuth appear to me to be of newer formation, 
although they have only been found in the primitive 
rocks, at least if they occur in transition or floetz 
rocks, it is unknown to me. Gold and silver appear 
to be of a still newer formation, and in some instan* 
^ces very new. These two metals are chiefly found 
in primitive rocks ; sometimes, however, though very 
rarely, in rocks of a newer formation. Mercury is 
commonly found in primitive rocks, (with the excep- 
tion of the oldest member of the series), and some- 
times even in floetz rocks. The formations of this 
metal are very scarce, and appear to have been pro- 
duced at very different epochs. 

At Rosenau in Upper Hungary, at Sch'dnlach in 
Bohemia, and at Hartenstein in Saxony, we meet 
with a cinnabar formation, which occurs in clay slate, 

even 
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even in chlorite eiatth and talc* llie cinna^at i^ 
tinited with quartz, calc spar, and sparry ironstone ^ 
also with' copper and iron pyrites", iro&*glance, and 
iton mica. This is probably the oldest of the cin-^ 
Habar formations> 

The formations of copper^ of tead^ and of ziiir, are 
very numerous^ and of very di^rent ages. The «?- 
halt^ parttcnbrly glance cobalt and copper nicM^ are of 
a very new formation. These metals arc frequently 
found in transition- and iloetz rocks, chiefly in Moris'^ 
feldj Thurinffay and Hesse. The ^hite ore of co- 
balt, which is found at Tunnabetg, and Los in 
Sweden, and at Modnm in Norway, as well as at 
other places, is of an old formation^ for it is only 
found in beds in primitive rocks. 

The grey antimony ore is of a middle age. I have» 
never seen it in the transition or fleets rocks, nor 
among the oldest metaltiferoud formations. Arsenic \ 
pyrites is an old production; but of various ages^ \ 
for it is found in considerable quantity along with tin- \ 
ore and lead glance, but in smaller quantity, with 
copper pyrites and an$enica^ silver ore. The iron for- 
mations are indisputably die most ilumerous^ and of 
almost every age ; yet, in attending to their age, wc 
can point out different principal formations. The mag-^ 
netic ironstone formation, which occurs in primitive 

mountains^ 



tftotuifamsy bat more particBlarly in primitiTe lime-' 
Hone, seems to be d^ oMest formation of this metaL 
The red ironstone formation i& a great deal ivewer y 
Aa^ of die hv^wfT and /pMyy ironstone is still newer v 
and the ctaj^ ironstone appears to be yet more recent^ 
One of the newest is the clay and magfutk ironstone, 
whidi oGCttf in rocks- of the ti^p' f onnatibn v and the f 

newest of aH is thie tog iron- ore. The fbrmsttion» 
ef iron pjriiis^ ate almost innumerable, and are of 
every age, even to the latest period. The oldest j 
^ns are the only ones that do not contam some of 
k. The different manganese form^ations appear to be 
ti an intermediate age. Tlie oldest transition rocks* 
are most productive of metallic ores : of tins kind* 
are grey wacke, transition limestone > to which we 
ihay add the oldest or first sandstone formation. The 
tiewest limestone rocks, and aQuvial hills^ are as un^^ 
produetivis of, as die oldest and intermediate ones are 
rich in, metals ^ and irto is the only metal which we 
find in them. It is only in some of the rock3 of die 
coal formation that We meet with some insignificant 
ttaces of lead glance and i>^ pyrites* With respect 
to the relative age of some fossils of the other classes^ 
which compose the substance of veins> it appears- 
to me that felspar, schorl, topaz, and even beryl, 
are found in the oldest veins. Veins, which contain. 
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in their substance, grey and green mica^ also appeal 
to me to be very ancient. All the calcareous fossils 
appear t6 be newer ; and of these apatite and fluor 
spar are the oldest. Heavy spar is newer, and 
perhaps one of the newest substances Which are 
found in veins. Perhaps quartz is the oldest of the 
veinstones, and sohietimes it seeins to be produced 
at all periods. The wacke and basalt which are 
found in veins are of very recent formation, and so 
are coal and rock salt. It is very worthy of remark, 
that, in the substance of the primitive rocks, we never 
meet with the smallest trace of inflammable or coaly 
4natter: it is only in the oldest of the rocks of posterior 
formauon that they begin to make their appearance. 
Rock salt appears to be of a very late formation. 

The whole of this subject requires to be treated of 
more at length. What has been said on it in this 
paragraph, must only be considered as a slight sketchy 
from which it will appear how necessary an intimate 
acquaintance with the rocks is, to enable us to ac- 
quire a perfect and complete knowledge of the for- 
mation of veins. 

§77- 

I shall now produce a few particukr examples, 
which will serve to give a more clear idea of these 

different 
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different metal formations) which have been formed 
successively, at periods more or less remote from one 
another. To be able to say something positive on 
this difficult matter, and which requires much skiit 
on the part of the observer, it will be necessary to 
bear in mind what has already been said ($ 32.) on 
the principal and distiijiptive character of veins ; viz. 
on the analogy or resemblance between the matters 
of which they are composed, (veinstones, ores, their 
species and varieties), and on the age of veins, as 
well as that of bed$. 

Native goldj among others, occurs in very different 
formations, and which have been produced at periods 
very distant from one another. What difference is 
there not between the native gold formation found 
in the beds of primitive rocks, in gneiss, clay slate, 
and mica slate, at Ramiftgstein, Muerwinkel^ Zillerthal^ 
and other places in the country of Strasburg and Car^ 
nio/a, and that formation found in veins in grey 
wacke rocks, in the transition ^lountains of Transyl- 
vania, at Voeroespatah and jiirudBania, and even in 
sandstone rocks at Zaiatbna. At the last place, na- 
tive gold has also been found in semi-petrified wood, 
or rather in bituminated wood. The gold which is 
found at Edswal in Norway, at Aedelsdorf in Swe* 
den, differs little in point of age from that found in 

the 
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die places mientioned above. The nadve gold foimd 
in veins in rocks of ^lenite and porpbfry at Scbemmtx 
and Cremnkz, holds a middle sitation between those 
kinds which have in this paragraph been cited as the 
oldest and newest formations. We may consider as 
the newest gold formation^ diat variety which is 
found in a micaceous and argillaceous sandstone at 
Pere/oohij not far from Catbarinenhurg. 

Native jilv^, as well 9s the ores of this metal, 
is of very various formations ; but I have not been 
able to determine the relative age of the different 
silver formations with which we are acquainted. 

The corneous silver ore appears to me to be the 
newest of the ores of this metal^ for it is only found 
in the upper part of veins. At Frankenberg in Hes- 
sia, we find thin leaves of silver lying over petrifao- 
dons* In treating of the different depots of veins in 
the Freyberg district in Chapter X. I shall notice the 
difierent silver formations. 

We are already acquainted with twenty difierent 
formations of lead. I have observed the followingf 
and found them to be formations very distinct front 
each other. 

s. Lead glance mi^ed with copper pyrites in 
quartz. 

Thia 
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Tbm occun at M«eniniikcl» and I bdlere 8t Hirs- 
imd^ in die cotintrj of Sahebourg. 

In the first of dbcse plftccs it is in beds. 

%m Lead glanctf with mudl gt^n^r brown blende, 
and riate spar. 

It occurs at Unverhcfftes Gliick near BeermansgrUn^ 
.iiOfc .far from ^drmcatVifAetg. 

It is worked in the roof of a thick bed of lime* 
#lbDiie» 

3. Ltad^andi rich in silver, with snflall gtanular 
brown blende, and a little copper and it<XL pyrites 
in quarto^ « 

tt is found at HvrmersdotfneTcr G^ier4 
And is found in a^ bed of clay slate, approaching 
to the nature of chlorite siate. 

4. Lud ghnce, rich in ^trer, wilh a large pro* 
portion of black Uende» arsenic pyrites, ahd iroc py- 
rites ; sometimes with a small quantity of copper py- 
tites, more rarely sparry irotistone ; in quarts, which 
b sometimes accompanied with a litttle brown spar. 

This formation occurs in quantity in the mining 
district of Freyberg, and in other parts of the £rt* 
fMrgr, and almost always in reind. 

In the loth chapter, when treating of the mineral 
depot of Freyberg, I describe this formation as well 
as the 5th| 6th, 7th, 9th, loth following. 

T 5. Lead 
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iifg in the Hj^tZi and 7im% to tti^ be^ o{ my kfwr« 
ledge, in the Upper Hartas, in the mwes oC iRnm^ 
JfrauMe LUU, and 2«//ti* It also Qcc¥r$, in tfi^. v^ey 
of Ztf^/y. In the Hart^ it ia foi^id iu tctintl IHK^ hi 
the valley of the Lahn, in beds. 

12. Lead glance moj^ witl^ 9 l^vge quantity of 
^^nde of a deep brewn (;oloiir 1 in. q^arta^ 

This occwrs at Lauih^^hi. im th^ Harlz. 

13. Lead glance^ with fine granular Ucodd pC % 
4eQp brown coloi^r» iion n^ copper pydtea; in 
quartz. 

It is found in the Rrnimekktrg at Go^.. 
In a lying mass. . 

14. Lead glance^ with, copper pyTttie% in calcnsptr. 
This ia found in several of the mines of Kiausibat 

znd Zeilerfi/d. 
In veins. 

15. Lead glmce^ with a gnat deal of dark led 
silver ore, a small proportion of bright red silvern 
ote^ cobalt^ and native arsenic % m calc ^pajr. 

It occurs frequently in the Hartz at An^ireasm^ 

9fmg^ 

In vein& 

16. Leod glance^ with calamine and a great deal of 
brown iron ochre. 

It 
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It if foimd m great quaatity in the flbetz moonh 
tauM of Cracow in Poland, at SHirMwite in Upper 
Si)esa» gnd ia the Ardennes. 

At all timea in beds. 

Th}« {offmaticm ia the newest of all those we haTis 
described i it never occitrs in veins, at least in moun- 
taina of eonstdembte hei^t } for it appears that the 
sotutioafc firom iriuch it was precipitated, had never 
attained a high kvel. 

17, J^dgloftee in very small quantity^ trery poor 
in silver, partly dtsseminated, and partly occurring aa 
a coating, with copper pyrites ; in calc spar. 

It sometimes occurs in veins^ in the coal for- 
mation, and in thin laminse in rents of the cod 
itself. 

It is found in different parts of the coal mines near 
Dresditu ' 

This formation is very insignificant in regard to ita 
quantity, but very remarkable on account of its new* 
ness. It has already been noticed in the preceding 
paragraph. * 

Of these different formations of lead glance, therei 
are five which occur in the Hartz \ but it is very; 
difficult to judge exactly of these formations, when 
a person has not himself seen the repositories where 

they 
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Aef are found, which is my case widi respect to f he 
formations of the Hartz ; for it is not sufficient to hate 
seen specimensj to be able to judge properly ; we 
must have examined exactly and frequently the repo- 
tttories or places where they occur ; we must have 
ascertained the order and connection of the fossils 
which belong to the same iorm^oion ; and we must 
have observed the varieties (rf the formation in differ- 
eht places, as well as the mutual relations of the re* 
positories in which they are contained. It is only by 
correct and repeated observations, and by comparisons 
made with care, that we can ascertain that two for- 
mations which appear to bear a strong resemblante^ 
are not to be regarded as one and the same, on ac- 
count of essential differences which they present ; 
&at the varieties which the same formation shows^ 
must make it be divided into several others j and 
that several others which are found together in the 
same repository, are to be considered as belonging to 
one and the same principal formation. In this way 
it may happen, that what I have said on the format* 
tions of the Hartz, may stand in need of correcticms^ 
or may receive many additions. Perhaps by repeat- 
ed observations made in different countries^ ^ven in 
those at the greatest distance from ea<;)i other, a 

greater 
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gfifatdr number of lead glance formations may be dk» 
covered. 

$78- 

The researches which we have just mentioned in 
regard to different particular formations of metals or 
oresi lead to an observation, not of less importance, 
vis. what are the ores and fossils which commonly 
are found together, and what are those which seem 
in some, measure to exclude others. I shall only 
mention but a few examples of these. 

Lead glance and blende^ or at least calamine^ always 
occur together. Lead glance is often also accompa^ 
nied with copper pyrites. Cobalt^ copper j nicke/j and 
maive bismuth^ are commonly found together; yet 
native bismuth does not occur in the newer forma- 
tions of &e two former metals. Tin often occurs 
along with wolfram, tungsten, molybdaena and arse- 
nic pyrites ; likewise with topaz, fluor spar, apatite^ 
schorl, mica, chlorite and lithomarge. Brown iron" 
stone is generally found with sparry ironstone of a 
deep brown colour, black ironstone, manganese and 
heavy spar. 

As to the fossils which seem mutually to exclude 
one another, I have to remark, that in those places 
where tin occurs, we rarely meet with the ores of 

silver, 



. i j2 IteW THEORY OF THE 

tifamj lead and cobftk; or iftrith heary ^par, cak sptr, 
and gyps* It is not common to find bleohlc with 
copper pyrites. Cinnabar and the ores oJF mercury 
scarcely ever occur along with the ores of other me^ 
ttlSt with tibe exception of iron ochre and iraii py- 
rites. I know but of four exceptions to Ihis general 
Xnk I viz. at Mon-sfeUj where the cinnabar is mixed 
with a little lead glance | at Muehel Landtierg^ 
where it is joined with a small pn^rtkm of native- 
flilver» grey copper ore^ malachite and copper azure ^ 
at SchemnitXf where it is found with lead glance^ 
Uack blende^ and copper pyrites ;. and at Rdunau in 
Upper Hungary^ where it is Joined with copper py^ 
fiteSi sparry ironstooe and iron mica. 

With respect to grey mumgeMese ore, I have seen it 
joined either with red ironstoae^ or with black iron- 
atone and heavy spar. 

The peculiarities wUch have been mentioned in thia 
furagraph^ may arise» in part, from the proportion of 
die constituent parts, and partly from a greater or 
less difierence in riie time of the fotmatbn, either of 
those fossils which are excluded, or of diose which 
occur together. 

$79- 
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It has been long observed, that certain ores and 
fossils, which form the substance of veins, are only 
to be found in rocks of a particular kind, and con- 
stquently that these fossils and ores do not occur in 
the odier kinds of rock : thus calamine is never found 
in granite, gneiss, mica slate, or the other primitive 
rocks; in like manner, we very rarely see silver in- 
granite rocks. The cause of this has hitherto been 
attributed to the immediate influence of the rock $' 
but more accurate observation has shown not only 
that there is no foundation for this, but has even 
contradicted it, as shall be shown at $ 90. Obser- 
vation, and the new theory of veins, teach us, that- 
certain metals and fossils are of very old forma-^ 
tion, and that as the solutions from which they were 
produced, did not exist at the period of the formation 
of the newer rocks, of consequence they could not 
fill the rents that took place in them. Certain fossils 
are also of newer formation; and as the solutions 
which furnished them stood at a low level, and did 
not cover the older toeks, their precipitates could not 
enter into the fissures in them. It might also hap- 
pen, that, though certain mineral substanc^ss were 

TJ suspended 
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suspended in the general solution, that another for- 
mation could not take place, because the fissures in 
the rocks were already filled up. 

§So. 

A long period of time unquestionably elapsed be- 
fore the principal formations of certain ores and fos- 
sils were completed : during this period, not only thfr 
already existing fissures were filled up, but even new 
rents took place, and were filled up with the same 
or nearly the same solution. In consequence of this> 
we find several particular formations of veins, which 
appear like so many subdivisions of the principal one : 
these veins, in traversing those that are older, though 
of the same principal formation, discover to us a 
newer formation. All these veins of a particular for- 
mation, belonging, however, to a principal forma- 
tion, always traverse all the veins of the principal and 
older formation^ and in their turn are traversed by all 
the veins of a principal formation which happens to be of 
newer date. I have remarked this to be the case with 
the veins of the Freyberg district, as well as of other 
places. 

j8i. 
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Before concluding, I must observe, that the sub- 
stance of veins already existing, may, in process 
time, have experienced certain changes and altera- 
tions ; and this will be found to have actually hap- 
pened in many places. The substance of a vein 
(or only one of the fossils which compose it), may 
have been entirely decomposed, or its composition 
may have been changed by the addition or subtrac- 
tion of one of its constituent parts ; and one fossil 
may in this way have been transformed into another. 
A similar change may have been produced either by 
a solution which may have been introduced into a 
vein through an opening that existed in it ; or by the 
action of the atmosphere which penetrated to it ; or 
by water which had filtrated through the earth and 
rock composing the mountain. In the first of these 
cases, it is a difEcult matter to ascertain and distin- 
guish the change produced by a new formation which 
has been joined and intermixed with an older. In 
the latter case, (viz. of infiltration), which could 
only happen in the vein, to a small depth below the 
surface of the ground, it may have been the cause 
of 2^ new production of ores. 

After 
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After the remarks which have been made, it will 
be supposed that such transmutations and transfor- 
mations ought to be very rare, which is really the 
case f they only produce ochres and metallic oxides^ 
tery rarely native metals (copper perhaps alone ex- 
cepted), never ores properly so called. Among earthy 
fossils, fluor spar seems susceptible of such a decom- 
position, which it seems sometimes to have under- 
gone. The stalactites which are sometimes found 
in mines, are proofs of the decomposition of calg 
spar, brown spar, and of some ores. 



CHAP. 
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CHAR VIIL 



A SaOKT ILXrtJTATION OF THE ANCIENT THEORIES OF THE 

FORMATION OF VEINS. 



§82. 

In the second chapter of this treatise, I have given 
an historic sketch of the ancient theories of the for* 
mation of veins, without adverting to the objections 
which might be brought against them ; conceiving 
that they would fall of themselves, and be complete- 
ly refuted by the exposition and proofs of my new 
theory, as well as by my answers to the objections 
which have been, or may be, urged against it : in 
this way I have avoided much delay. But as there 
are several things to be said against these old hypo- 
theses that I have not had occason to notice, which 
evince and place in a clear light the falsity of these 
theories, I shall subject them to a new examination 

and 
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and consideration. All the hypotheses which have 
been treated of in the second chapter, are either 
wholely or in part erroneous, and may be comprised 
under four principal theories. 

(fl.) Veins have been produced at the same time 
as the terrestrial globe (§ 7. 11.). 

(b,) Veins, and their branchings, are to be con- 
gidered as the branches and tvrigs of an immense 
trunk, which exists in the interior of the globe 

(r.) Veins were fissures which have since been 
filled up by degrees with mineral matters (§ 7« 9« 13. 
15. 17. 18. 19. 20. 22. 23. 25.). 

(rf.) The matter of veins is neither more nor less 
than the substance of the rocks, which nature has 
changed and transmuted by the action of certain sol- 
vents which have been introduced into small fissures 
(§ 14. 21. 24.). 

With respect to the old opinion, which attributes 
to the sun and planets an influence on veins, this, as 
well as the virgula divinatoria, belongs to the mystic 
astrology of ancient times, and the system of efflu- 
via : it is so inconsistent, so incoherent, so supersti- 
tious, and has so long since been committed to ob- 
livion, that it does not deserve the name of a theo- 
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Tjt far l^s a refutation : indeed it hardly ought to be 
named. 

§83- 

The first opinion^ viz. that which ascribes to veins 
an origin as ancient as that of the rocks in which 
diey occur, or that they were formed at the same 
time, was styled by Agricola the opinion of the vuU 
gar ; but it has been since brought forward and $up-> 
ported by Stahl and Juncker* Its refutation is ren- 
dered complete by the following obser\'ation ; viz. 
that in the mass of rocks that are evidently of new 
formation, we find veins which present the same pe- 
culiarities and phenomena that others do : for ex* 
ample, we find true veins in rocks of the coal forma- 
tion, in those rocks containing beds of bituminated 
wood, and, in general, in those rocks which not only^ 
by the numerous petrifactions of the vegetable and 
animal kingdoms which they contain,, but by their 
stratification, are evidently shown to be of new for- 
mation, and to have been formed by a succession of 
precipitates, produced from a vast solution, and ar- 
ranged above one another. If the mountains which 
contain these veins were not formed until a consider- 
able time after the existence of our globe, the veins 
which are contained in them must, of necessity, be 

much 
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much less ancient than the rocks which they traverse. 
But further, if, as all observers agree, veins which oc<« 
cur in the primitive rocks have the same peculiarities of 
structure and position as those that are found in rocks 
of newer formation; it is evident that both the one and 
the other miist have the same origin. Finally, if the 
stratification and the nature of the rocks of the most 
ancient mountains exhibit an origin similar to that of 
the newer formations; these primitive mountains 
must have been formed successively and by degrees^ 
and the veins which they contain must consequently 
be of still newer formation ; so that these veins, and, 
for a stronger reason, those also which occur in the 
newest rocks, must have been formed after the crea- 
tion of the globe, during the term of its existence, 
and during those revolutions which it has^ successive- 
ly undergone. 

This opinion, which ascribes to veins an' origin as 
ancient as that of the globe, is also contradicted by 
the observations which show that veins are of differ-^ 
ent ages with respect to one another, as well as with 
respect to the rocks in which they are enclosed^ It 
is also known that veins contain substances which 
evidently show, a recent origin ; these are rounded 
masses or rolled pieces, fragments of the rock or 
substance of the veins, and petrifactions. Farther, 

we 
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we knowy that new rents are formed from time to 
time ; that they are formed even in our time ; that 
these rents are by degrees filled up ; and that there 
are formed in them substances perfectly the same as 
those contained in other veins; * 

J 84. 

The second hypothesis, that of Lehmauj which 
considers veins as the branches and twigs of an im- 
mense trunk of mineral matter contained in the in<* 
tenor of the globe, of consequence ascribes the ori- 

X gin 



* I find that Dr John Junker treats of the formation 
of ores and metalliferous veins, in the second chapter of 
his History of the Old Theory of Veins, of which I omitted 
to make mention in the proper place. This zealous follower 
of Becher and Stahl treats of this subject in the second 
part of his complete Treatise of Chemistry, (translated 
from the Latin into German, 4to. Halle 1750), and very 
particularly in the 3 2d section, which is written on metals 
in general. This work ought to be read by all who are 
desirous of studying the literary history of veins, and of 
becmning acquainted withlhe singular opinions which then 
prevailed, not only on this subject, but on others of a dif- 
ferent nature. 

Junker was a great collector of facts in chemistry in 
general, as well as on this subject in particular. 
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gin of veins to a sort of vegetation or organic movent 
ment. Such an hypothesis may be the effect of the 
dreams of a man who has never beheld the interior 
structure of a mountain, but can never be admitted 
by miners and experienced geognosts; for they know, 
that veins, in proportion as they sink deep, become 

* 

narrow, and at last terminate in wedges (§ 41.)- ^^ 
truth, we have, as yet, only reached the lower extre- 
mity of small veins, or of such as are of moderate 
size ; and if we have not yet found the extremities 
of large veins, it is by reason of their great size, and 
that they sink to a depth greater than what our la- 
bours have yet been able to follow. But the perfect 
resemblance which in every respect we see between 
the larger yeins^ and those of less magnitude, per- 
mits us to conclude, by analogy, that the former ter- 
minate precisely in the same manner as the latter : 
what ought to confirm us in this opinion, is, that 
most of the large veins become narrower at ^ great 
depth. This contradicts entirely the pretended com- 
munication supposed by Lehman to exist between 
veins and the interior of the globe. 

It is, besides, impossible to conceive that a kind 
of vegetation can take place, which shall traverse the 
solid and coiopact substance of a rock. Nature no- 
where 



^hete presents any fact which has even the most di-^ 
stantresemblance to this phenomenon : on the con** 
trary, what we see in veins is a perfect contradic- 
tion to this hypothesis. To conclude, we may urge 
against it what has been said at the end of the last 
paragraph on the subject of rounded masses, the 
fragments 6£ rocks, petrifactions, &c. found in veins. 
This opinion of Lehman on the formation of veins 
will accord very well with that of some modem phi-» 
losophers, who regard our globe as an organized be-* 
ing (an animal of an extraordinary size). 

§85. 

The third hypothesis, which has more the form 
of a theory than that I have just refuted, has many 
partisans : it contains two principal propositions. 

I. The spaces which veins occupy, are nothing 
cl^ but fissures which have been produced in the in- 
terior of rocks. 

i. These fissures have been afterwards filled up 
with the substance of the vein. 

I not only admit the firsts of these propositions, 
but I think the proofs which have been given put 
the matter beyond the possibility of a doubt. I 
think (in $ 29. 39. 40. 53. 57.), I have assigned, in a 
more particular and exact manner than any one, the 

causes 



i 64 N£W THEORY OF TH£ 

cau9e$ whith have produced these reatat {most siu^ 
thors ascribe their origin to drying and earth- 
quakes). 

The second proposition^ taken generafiy^ and in 
the manner it iai here expressed, accords perfectly 
with my theory ; but the opinions difl^r as to the 
mode in which the rents have been filled : these dif- 
ferences of opinion constitute as many different 
branches or subdivisions of the theory ; they all dif- 
fer very essentially from mine> and I consider them 
4 all equally erroneous and inaccurate. The following 

are the subdivisions of this third theory. 

(^1.) The spaces which veins occupy have been fill- 
ed during the deluge (mentioned by Moses), with 
earthy and stony matter. 

(£.) The substance of veins has been formed by 
mineral substances which have been carried along 
by the waters, which, after having traversed the 
rocks, have entered the fissures, and there deposited 
these substances; the exhalations arising from the 
bosom of the earth, acting upon such of these mate* 
rials as were fit for such a transmutation, have con- 
verted them into ores. 

(f.) The substance of veins has been formed by 
depositions and precipitates produced by the waters, 
which, having penetrated to the heart of the rock, 

there 
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th^e dissolred and carried along with them into the 
▼dna» the substances of veinstones and ores which 
are now found existing in rocks. 

I shall now state the objections which may be 
urged against each of thes^ theories individually. 

J 86. 

The first opinion was embraced by Stahl^ but has 
been since abandoned by almost all the world ($ 1 1.). 
According to it, the substance of veins is to be regard- 
ed as a precipitate arising from a general inundation, 
which has been but of short duration, such as the uni- 
versal deluge. This opinion falls of itself, when we 
take into consideration not only the internal struc- 
ture of veins, which shews tliem to have been form- 
ed by degrees, and to have arisen from a chemical 
solution, but also the marked variety of their sub- 
stance y this variety, joined to the other peculiarities 
which veins exhibit, proves them to have been fornix 
ed at different epochs, very remote from one another. 
It may be stated as a farther objection to this hypo- 
thesis, that in the primitive mountains we see a great 
number of veins filled with fragments of rocks, which 
in other places constitute mountains of newer forma- 
tion ; a circumstance which shows tliat the conti- 
nuance of the production of veins has been as long 

as 
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as that of the formation of rocks themsehres. Front 
hence it follows, not only that the duration of the 
deluge was a great deal too short for forming the 
substances of veins, and that it is a very trifling pe- 
riod compared vnth what was requisite ; but also 
that veins would neither present that uniformity,, 
nor the structure which we observe in them, if they 
had been formed from a mechanical solution, which 
must be supposed in admitting the hypothesis of 
Stahl. 

J 87. 

The second subdivision of the third theory, is the 
opinion of those who consider the metallic matters 
found in veins, to have been produced by subterra- 
nean exhalations exerting an influence on the earthy 
and stony substances already existing in veins, and 
which were fitted for this transmutation. This hy- 
pothesis, first proposed by Becher (§ 10.), and adopt- 
ed by Henckel and several others, is combated by the 
following facts. We do not find in any of our mines 
the least trace of any subterranean exhalation. The 
position and form of ores, found in veins, show them 
to have had' the same origin as the veinstones. The 
choke damps, formerly considered as metallic or ar- 
senical exhalations, ate now ascertained to be, at 

least 
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least in great part, nothing more than carbonic acid 
gasy and the causes of it are now well known. The 
regularity of order and position, which ores observe 
in regard to the yeinstones, is so well known, that I 
shall content myself with observing, that I have of- 
ten seen in veins druses lined with crystals of a large 
size, whose superior part was covered with ores and 
veinstones lying over one another : thus, their posi- 
tion evidently shows them to be depositions coming 
from above ; and that it is impossible that this phe- 
nomenon could have been produced by exhala'*> 
tions. 

In the cabinet of minerals belonging to the acade- 
my of Freyberg, there is a very fine and highly in- 
teresting druse of calc-spar, formed by pyramids of 
calc-spar, on one of the sides of which are alter- 
nate layers of quartz, lead glance, and sparry iron- 
stone. 

The ores formed in the bed$ of mountains exclude 
entirely all idea of their formation by means of 
exhalations or a kind of subliniation. These ores 
are nevertheless absolutely the same with those found 
in veins; they. are arranged and disposed in the same 
manner in beds and veins, which denotes them to 
have a similar origin in both cases : now it b impos- 
sible to conceive how these ores could have been prp-y 

duced 



1 68 KEW THEORY OF THE ^ 

duced in the beds by exhalations. In $ 90. will be 
found two farther objections against this hypo- 
thesis. 

$ 88. 

I shall, in § 90. refute the system of those wfad 
consider the substance of veins as a precipitate fornix 
ed from the waters, which had penetrated through 
the rocks into those spaces which are now occupied 
by veins. I confine myself to that chemiod proper* 
ty ascribed to certain earthy or stony substances com-^ 
posing veins, a property which is considered as ne- 
cessary to the formation of metals, and, in virtue of 
which, these substances receive and fix the pretend- 
ed generative exhalations, so that they serve both as 
a chemical base, and constituent part, in the fbrma<' 
tion of metals ; in short, they are what have been 
called the matrices of metals. This chemical affini^ 
tj between earths or stones, and the metals found in 
the same vein, is nowhere confirmed either by posi-* 
tive and convincing observations, or by experiments 
made in our elaboratories ; on the contrary, we rei^ 
mark a perfect uniformity of position and form in 
the metallic substances which are found in the same 
vein. No conclusion can be drawn from such and 
such metals being found with sudi and such stones. 
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We might with as much reality infer, that the metal » 
is the matrix of the stone, as it was formerly said 
that the stone was the matrix of the metal. This 
ancient doctrine of the matrices of metals is an ad- 
ditional proof, that when an opinion is once adopted, 
a person thinks he can observe, in every part of it, 
proofs, which not only have no relatipn to it, but 
even prove the contrary. Such modes of observing 
are singularly prejudicial to the advancement of sci- 
ence, and we unfortunately see but too many instances 
of the kind now-^-days. All this theory of the ma- 
trices of metals (which has been the cause of regarding 
veins as produced by the transmutation of the sub- 
stance of the rock), rests upon two pretended propo<- 
sitions in chemistry, which are false, but which were, 
formerly generally received: viz. that metals are 
composed of eatths, partly not metallic ; and thai;, 
from simple earths, not metallic, metals may be arti- 
ficially formed. This last proposition was founded* 
on an experiment of Becher's, as celebrated as it is- 
insignificant, by which a small quantity of iron was 
obtained by working and distilling lintseed oil and 
mastich with pounded bricks. 

t V J 89. 
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On the subject of fermentations^ which some aib* 
thors pretend. to be continually going on in the inte- 
rior of rocks, (an opinion first delivered hj Henkel> 
as far as I know), I cannot help remarking, that we 
do not see the smallest trace of such e&cts- or phe- 
nomena in the interioi' of rocks, nor even in mineral 
repositories, provided these repositories are shut and 
have no communication with the atmospheric air. 
Should the efflorescence and decomposition of pyrites 
be taken for such a fermentation, which, however, ap- 
pearsr to me to be very different, I would reply, that 
such a decomposition is peculiar to iron pyrites alone; 
for the efflorescence which is sometimes observed in 
oth^r varieties of pyrites, only happens in those that 
contain a proportion of martial pyrites. 2. All the 
kinds of pyrites are not liable to thi& efflorescence ^ 
only the hepatic, radiated, and such olliers as 
eome near to these varieties. 3. Every kind of py- 
rites, even that which is most susceptible of this 
efflorescence, does not undergo it in close places^ 
such as mineral repositories conunonly are, but 
only when exposed to the contact of atmospheric 
air, and cluefly to the alternation of dryness and 

:^ humidity^ 
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hvaoiditf, cold and heat. The heap$ of rubbish 
brought out of the mines (Halden) containing py- 
rites, emit a strong smell when exposed in the open 
air to the rays of the sun when very warm : if the 
decomposition was effected as easily in the interior 
of rocks, would not our organs of smelling be affect- 
ed ip a similar manner in close places, ^uch as mine- 
ral repositories ; this however never happens, or at 
least very rarely even in veins which abound with 
pyrites. ^ 

I have likewise found, that what has been said of 
the great heat observable in mines of pyrites is to- 
tally void of foundation. In winter, the air in mines 
is, without doubt, warmer than the atmosphere ; it 
may, however, happen that some mines and gal-> 
leries, where there is not a free circulation of air, 
may be warmed more than others by the workmen 
and the heat of their lamps. But with regard to 
mines of pyrites, of which there are great numbers 
at Freyberg, I have never remarked their tempera- 
ture to be higher than that of others j even in the 
pyrites mines of Catharina at Raschau^ and Stam-asser 

4 

at Grauly I was not able tp observe the heat which 
had been mentioned to me, and which I was anxious 
to discover. 

Thirty years experience and observation have fully 

convinced 
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convinced me of the little reliance to be placed on the 

signs of the existence of metallic veins: according 

to the ancients, these were, 

« 
(a.) Igneous meteors, seen in those places where 

veins crop out. 

(i.) The celerity with which snow melts. 

(r.) The diminutive size and sickly appearance of 
plants and trees growing on mountains which con- 
tain metals. 

Our ancestors were much inclined to believe 
things, which we now-a-days do not credit, and 
scarcely ever speak of. Such pretended appearances 
have yielded to real knowledge. We must excuse 
them, for having believed and admitted things (re- 
specting the formation of veins and mineralls), which 
tallied with the thepries of their time. They wished 
to appear to their cotemporaries as persons possessing 
experience and knowledge. If this was neither can- 
did nor proper for philosophers, it shows at least 
that they valued the theory and experience of which 
they voluntarily made a display. 

, § 90. 

A great many naturalists consider the substance of ; 
veins, (ores as well as veinstones), to have been 
formed, or rather deposited from* water> which, pas- 
sing 
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sing through the iubstance of rocks, dissolved cer» 
tain earthy and metallic substances with which diej 
became charged, and carried them along with them 
into the cavities now filled by veins where they wert 
deposited. To this theory, I object, i. That the 
substance of veins (chemically speaking), is gencraUj 
of a nature very different from that of the rock itt 
which they occur. 2. That in ope and the same 
mountain we find veins, which, though interwoven, 
are of very different nature. 3. On the contrary, 
it often happens that veins of the same nature are 
found in rocks of a very different kind. For ex- 
ample, in our mountains of gneiss, among the me* 
talliferous veins, we often find veins of brown spar 
or heavy spar. How great is the difference between 
the nature of these minerals and gneiss ? and for a 
stronger reason, what a difference is there not be« 
tween gneiss and metallic ores ! Farther, in Derby«» 
shire, all the veins which occur in the limestone 
rocks of newer formation, consist of heavy spar and 
fluor spar ; in tlie limestone rocks of SoMlfeld^ heavy 
spar is the only kind of veinstone which occurs. We 
will hardly meet with any place where we shall find, 
in so remarkable a manner as in the Freyberg district, 
an assemblage of veins composed of several different 
materials in one kind of rock, and even in the same 



. ^ 
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kind of country. We there find, lying near to one 
another, veins of quartz, of heavy spar, of heavy 
and fluor spars, of loam, and these veins often 
crossing. We will see, in the tenth chapter, tliat 
the ores contained in these veins are almost as va* 
rious in their nature as the veinstones. How is it 
possible that one and the same mountain, on^ and the 
same kind of rock, (for in almost the whole country 
we see nothing but gneiss), could have furnished such 
a variety of different formations: these, formations are 
mdeed contained in veins that have difierent direc« 
tions, but they mostly all join together, and must of 
consequence have been filled by the same canals (of 
infiltration). 

When in one and the same mountain, in one and 
the same kind of rock, three veins cross, one of which 
contains heavy spar, the other quartz, and the third 
brown spar, (which is by no means a rare occurrence 
in this district) i how, in this case, I would ask, 
where these three veins have the ^me canals^ 
is it possible, that water could have taken up 
heavy spar to be deposited in one vein, that in 
die same rock it should only have been impregnated 
with quartz to be deposited in the second vein, and 
and brown spar for the third. At Ehrenfriedersdoff^ 
in the same place, there are veins of silver and Oif 

tin, 
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til))- which haye a different direction^ apd cross ^ 
bow, I ask, in the same rock can water be load- 
ed with particles bf silver to be carried into one 
vein, and with particles of tin to be conveyed into 
another ? Is it possible to conceive that this really 
can happen ? 

With respect to the existence of one and the same 
formatum ef veins in rocks of different natures, I have 
to observe, ^t the oldest lead glance formation in 
this country (which consists of lead glance, black 
blende, .arsenic pyrites, copper pyrites, iron pyrites, 
quartz, and a small quantity of brown spar), oc- 
curs. 

At Freyberg, in rocks of gneiss^ 

Near Mohorn, in rocks oi porphyry j and 

Near Mintzig, in rocks of clay slate. 

In lUce manner, the lead glance formation, poor in 
silver, and containing heavy spar and fluor spar oc- 
curs, • , 

Near Freyberg, in rocks oi gneiss ^ and 

At Derbyshire in Engbnd, in limestone rocks. 

This circumstance, of the existence of a vein for- 
mation in rocks that are, chemically speaking, of dif- 
ferent natures, evidently shows that the rocks of a 
mountain have no influence upon these formations. 

The falsity of the theory which we have just been 

attacking 
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attacking in this paragraph, is still fardier demon- 
strated by the internal structure of Teins. Veins, 
as has already been said, are composed of layers pa^ 
rallel to their sides y crystals, and their impressions, 
show clearly that the external, layers have been first 
formed : now, had veins been formed by internal in*^ 
filtrations, these first layers must hate shut up the 
openings of these pretended canals \ in this way the 
entrance of all new matter must have been obstruct-* 
ed, and the formation of the vein stopt* 

We may still farther observe, that the circulation; 
of the waters, which this hypothesis necessarily re- 
quires, could never take place in those parts of veins 
and their branches which are below the level of the 
foot of mountains. Farther, in the open rents and fis* 
sures of veins found in mines, there often is a great 
deal of moisture ; but that in a compact rock, which 
is little rent, chiefly when the strata are horizontal, 
the rock is often very dry, to the great prejudice of 
the miners, who are driving galleries across them. 
Again, the waters, which having penetrated into the 
rocks, dissolved and carried with them a sufficient 
quantity of earthy and stony matter necessslry for the' 
formation of such a number of veins as are found 
close together at Freyberg, or of the large veins of 
the Hartz, ought to have left considerable open empty 

spaces 
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Spaces in the rocks, which, however, is nowhere to 
be seen. Besides, in those parts of the rocks at a dU 
stance from veins and metallic beds, we do not find 
&e least indication of metallic substance, if weex«^ 
cept a few insignificant particles of iron. Finally^ 
we may object to this theory, that if the waters whiclT 
have 'filttaied through the rocks have dissolved a' 
great quantity of metallic matter, and become chd^ged' 
with it; the water which flows from metallic veiifte' 
ought to carry along with it a quantity of metallic 
particles j which, however, does not occur even in 
those countries which contain the greatest number of 
mines : such water rarely contains a small proportion 
of itori; scarce ever any particles of copper ; never 
silver, lead, tin, zinc, cobalt, mercury, arsenic. Sec. 
The bb^rvatibns which, in this paragraph, have 
been made on certain districts, in which we find veinr 
near one another, each containing ores of diflTerent 
natures, as well as on the obstruction to the canals 
of infiltration by the first layers of veins formed ini^ 
mediately on their walls, may be equally urged as 
objections against the theory refuted at § 87, which 
theory ascribes the formation of veins and ores tO' 
metallic exhalations arising froxxr'the interior of Ait 
globe. - 
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. It remains for me now, to examine and refute the 
fourth theory of the formation of veins. Zimmer- 
man, who is- the author of this, supposes the rock to 
be tratersed by small rent& and fissures, into which 
certain solvents have been introduced that have trans^ 
fprmed the matter of the rock into that of the vein* 
The objection to be made to this theory,. and which 
if sufficiently strong to overturn it altogether, is, that 
not only all correct observations made on the suh- 
^nce of rocks and veins, (as well upon the fossils, 
in particular, as upon the arrangement and disposi- 
tion which they have among themselves), but also 
all experiments hitherto made in the laboratories of 
the chemists, absolutely contradict the transmuta-^ 
tion of the simple and elementary particles of bodies> 
such as the transformation of one earthy base into 
another^ or of an earth not of a metallic nature into a 
metal, &c. 

The intransmutability of the »mple and elemen- 
tary parts of bodies is one of the fundamental and 
immoveable pillars of chemistry. 

We nowhere see even a trace of such transmuta- 
tion; and hitherto not the. least fact, or one single 

experiment^ 
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experiment^ can be quoted really in proof of it. For 
wben one mineral is changed into another, that is to 
say, when a mineral loses one of its constituent p^rts^ 
and acquires a new erne ; for example, when native 
silver is changed into silver glance, when felspar is 
changed into porcelain earth, or when iron pyrites 
becomes iron ochre ; dien one mineral is actually 
changed into another, but the simple elementary 
particles have not suffered any change in themselves; 
it is always the same argillaceous earth, the same 
silex, the same iron, the same silver. Even when, 
in the same specimen, we meet with particles of 
heavy spar and quartz, or siliceous and cakareous 
particles mixed together, we cannot conclude that 
the spar has been changed into quartz, or the sili- 
ceous into the calcareous earth, and reciprocally : 
but rather, diat the stones which compose the szmt 
specimen, have been formed beside one another at 
the same or different times. In § 58, 59, 70, 71, 
72, 73, I have noticed several of these pretended 
proofs of the transmutation of the rock into the 
substance of veins ; and I have shown how uncon- 
vincing, and even hoi^ inadmissible, these proofs 
are. 

I shall, however, afford the followers of this theory 
an opportunity of placing it, if it be possible, on a 

more 
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inore biqMA foundation^ smd of bringing forwrard de^r 
propfftt 9uph as are capable of supporting it, which 
jh^y will have it in their power to do by answering 
the fpUowing questions. What is, I asky v^ the first 
{dace, this active chemical agent possessing such 
powers, which can change,, and must have changed^ 
4]uartz and inica i\ato gold and silver, and sandstone 
^to coal ? What is the nature of this powerful agent? 
Po we Iqiow any thin^ similar to it in nature, or 
which approaches near to it ? lias there ever been 
observed any where such a n^att^r which stiU conti* 
nues to act i Is there one certain experiment, should 
it be but a solitary^ instance, which proves that this 
l^libstance, capable of producing such great changes,^ 
has, in spite of all chemical theories and experiments^ 
converted any mineral into another, whose elementary 
parts or base only are different ? In such a fact, which 
must, however, be brought forward to prove this 
^heory, T|vho pan certify that the nuneraL said to he 
transformed was formerly and certainly of a difl[er- 
ent nature ? Who can say of any mineral that we 
see, that it was not precipitated from a solution, but 
that it was :f9rmerly another mineral, which by the 
assistance of some known or unknown principle has 
^een transformed, and has become such as we now 
$eQ it ? Answers giveiii to these questions, and deli- 
vered 
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Tm4^49l$ig$Hrica|l79. will.he^ pfoofa of die truth and 
r^MiVf o^ this theory ; but if thej be not gi^en§ or 
cannot be made, then is this theory absolutely divest«» 
^d of !eVery,jkiod of support. 

'■ As to what remains^ tibe^phfinomena aiid.peculian^ 
ties 'SvMch 'veins present are atryi thing biit explkinM 
by thb the6ry | it cannot account for even the most 
simple factSi because it is at variance with the whde 
of Aejfn. How will it account for the internal .struc- 
ture of vms, when they are cpmposed of diflbrent 
layers of crystals, placed upon on^ ^uiother^ in the 
centre of which open druses are contained? We see 
clearly^ that it is by one crystallization that the two 
outer layers are formed on the wadls and roof; a se- 
cond. crystallization has produced the two layers next 
to the 6rst J that part of. thfise ne\f layers which has 
been applied to; the formeri.'. has. received the impires* 
sion of its^ crystals : . on these second layers, isa each 
side, newer ones have been deposited, and so on in 
succession^ till ive anrive at the middle p^rt of the 
vein, which often presents open druses. . How is it 
possible to explain all these peculiarities by the theory 
of transmutation ? Is It possible to conceive that the 
crystals, often of a great size»^ vbich are seen in die 
heart of ^ vein^ can hsive bee9' produced by the trans- 
mutatjion of 9 little bit of gneis8> or of granite ? How 

can 
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can such a transmutation of the rock produce the open 
druses which we see often of very considerable size 
Ml veins ? 

Let us pass to the substance of the vein, and I ask, 
how can this theory account for the great diversity 
which we observe in the substance of veins, and the 
difference in the different kinds of ores ? Will it ex- 
plain how certain veins have been filled only with 
coal or rock salt. Farther, how does it happen, that, 
in the same country, we find veins so different in 
their substance, (for example, veins of lead glance, 
veins of silver, and veins of copper, &c.), each of 
which has a different direction ? There are veins 
whose substance is very compound, in which one 
sitigle formation contains sometimes six or eight kinds 
of different fossils, in which we sometimes find two 
or three formations together. I ask if the transmu- 
tation of the rock has produced all these different 
fossils ? One single principle or agent cannot surely 
have changed gneiss into lead glance, silver, pyrites, 
quartz, heavy spar ; and if to change one rock into 
different kinds of fossils, or to transform different 
kinds of rock into the same fossil, (such as to con- 
vert into lead glance, either a small piece of granite 
or limestone), if, for either of these transformations, 
a particular agent were necessary, where should wa 

be 

.1 



fd&MATIOH. car VElKf. xSj 

be with such a variety of zgents fit to produce all these 
transmutations i I ask BmUkfy if the theory 4>f trans^ 
mutation can account for the rolled pieces, the pe* 
trifactionsy the fragments of rocks which are found 
scattered through the substance of veins i The pre- 
senceof such in v,eins banishes all idea, even the 
most remote, of transmutation. 

Iliese are not yet all the objections and difficulties 
which may be /opposed to the admission of this theory. 
If veins owe their origin to a substance introduced into 
narrow fissures, and which has there produced a trans« 
mutation of the substance of the rock, no reason can 
be assigned why this transmutative substance should 
not equally have insinuated itself into all the fissures 
of mountains, particularly into the narrow fissdres 
(Schichtungs-klufte, fissures of stratification), which 
separate the beds . as ,well as tlie strata of rocks from 
one another, and why it should not have transformed 
the whole rock into veinstones and ores. Farther, it 
is difficult to conceive, how the capillary fissures, 
which this theory admits, could extend above a mile 
in length, and to a much greater depth ; such a sup« 
position is, however, necessary to explain the forma- 
tion of large veins. No more can we see why such 
transmutation should not happen even in our own 
time. The followers of the theory of transmutation 

have 
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hatre not yet determine ti^ediet^dfief adkif dW forw 
madon 4if vvents and •fissx^ei' in rodks from tii^'to 
ume, nor whether they* iJaH admit these fi^sum tof 
kzve been : filled fvom ihcfve by matter wIlicH has 
been precipitated In tltem.' If theyMus^ toadmtif 
the formation :and exikenc^ of rents^^I shall' temit 
them to § 40. where I hare ^hty^n that they oontimte 
to be formed in oat ovm ritiie«; In kdmitting dfese 
rentsy they inust allow tHat thefts ar? veiria whicfif 
have .originally beeil Assures^ but havef sinte b^ett 
filled up with matter' predipitated' In them. Then I- 
would ask, in what Tesjject do veinsr proiludfed In this- 
manner differ -from those formed by ttAnsrtiutatlon, 
and wherein does this difierence* consist ?- If there li»^ 
none, then is the theory of transmutation uselesSir 
Lastly, We may ask, in what manner' haVemiherkls^^ 
such as we find in veins, been produced in^theb^ds' 
of mountahis ? It is not possible ti^' suppose th^'ttahs^ 
mutation of beds.' For if, on ^ surf^cfe of the" 
globe, as well as in ihe interior, the whole had ex-^ 
perienced a transmutation^ iii/^hidh psirt of its sub^' 
stance first underwent the change, 'andbecame what 
we now find it to be ? Burif the ores and niinerih: 
in general which we find in the beds of mountains' 
have been formed by precipitation (in the humi($ 
way^)^ what hinders «ts from- supposing the same sul>- 

stances 
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stances when they occur in veins to have been form- 
ed in a similar way ? And granting this^ the theory 
of transmutation becomes superfluous. 

I hope what I have said on the fourth principal 
theory of the formation of veins^ is enough to prove 
its insufficiency^ and to show how inadmissible 
it is. 
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CHAP. IX. 



CT THE APPLICATION OF THE NEW THEORY OF VEINS TO 

THE WORKING OF MINES. 



§92- 

After having completely finished the exposition 
of my new theory, after having answered the obj€o- 
tions which have been and may be brought against 
it, and after having refuted the former hypotheses; it 
only remains for me to give the application of this 
theory to the art of working mines, and so to show 
its utility ; an undertaking which I enter upon the 
more cheerfully, as I have studied this subject not 
only as a geognost, but as a miner. The advantages 
to be derived from this theory are very numerous,, 
yet I shall state them in a few words. 

§93- 
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. The first important advantage which the miner 
derives from this theory is, that it makes him ac« 
quainted in a more perfect manner with the physical 
state of the di&rent districts and ranges of mines, 
and thereby serves as a guide to direct him in the 
examinations which he is obliged to make in the 
whole of a district in general, and particularly in 
searching for those places that are most convenient 
for working. 

The new theory teaches, 

1. To know the different depots and formations of 
oi^s which occur in a certain district, and 

2. To determine their extent and natural limits ; 
and, 

3. It directs and fixes the attention on the crossings 
of the (Ufierent depots. 

§ 94- 

Secondly, It enables us to distinguish the particu^ 
lor repositories^ which under the form of precipitates, 
cover the bottom of the reservoir in which the great so- 
lution from which they were formed was contained \ 
^uch as the beds and lying masses of rocks, together 

with 
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with those, which, under the form of precipitates, 
were formed in deep openings; such as veins of every 
kind, stockwerkes and standing masses. As each of 
these repositories has its own mode of formation, 
different from that of others,^ the new theory enables 
US to direct the labour of working the mine in a 
nunner conformable to the nature of the substance- 
worked upon* 

$95- 

It enables us, in the third place, to determine what 
veins ought to be worked in preference to others. 
For although this may be determined 

By the kind and richness of the ore which the vein 
chiefly contains i 

By the size of the vein ^ 

By the quantity of the masses of ore which it 
contains, and their distance from one another ; 

By the abundance of metal which they contain^ 
and. 

By diflFerent other circumstances which favour or 
retard the labour of working- 
Yet we ought besides to have an eye to the num- 
ber of precipitations of ore which may have beea 
produced in the vein ; that is, to the number of me- 
tallic formations which it may contain. 

§96. 



This theory senres, in the fourth place, to facilitate 
and complete the investigation of the parts of thi^ 
vein where the ore is found. For when I know 
where, and in what manner, a metalliferous fcnm^^ 
tion occurs in a vein, I am able to go more directly 
to the mass, or the place where- the ore is con- 
tained. >' 

§97- 

Fifthly, It enables us, principally by being able to 
determine the relative age of veins, to judge with 
certainty of the peculiarities which they present 
when they meet, traverse, join, ramify and de- 
range or intersect one another, which may assist 
the miner in extricating himself from the difHcultieSL 
into which he may have been thrown by these acci- 
dents. 

Farther, my theory throws light on the relation of 
veins to the beds and strata of mountains in which 
they occur, and reciprocally on the relation of the 
beds and strata to dxe veins. 
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When we meet with a vein, we can by mcatis of 
this theory, better than by any other, determine 
whether it be one that we are already acquainted 
withy or whether it be a different one. I believe that 

in ascertaining this point, we have hitherto proceed- 

« 

ed too much according to rule, without having paid 
sufficient attention to nature. 

J 99. 

, In tlie seventh place, this theory teaches us whe- 
ther or not the rock contributes to the formation of 
metallic veins. . It shows us that the rock, consider^* 
ed in itself, has no influence on the quality of the 
ores which are found in the veins, but that their for- 
jQdation depends upon the age, or rather the existence 
aod disposition of the mountain at the time it was co- 
vered by the solution from which the matter of the 
veins has been precipitated.. It explains to us how 
])ew rocks have, in forming, covered the more ancient 
ones % ;S0 that the veins which these last contain, not 
being able to traverse the rocks of posterior forma^ 
t^tpn^ cannot show themselves. 

§ IO0* 
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§ lOO. 

Eighthly^ It furnishes a method and language, as 
well for observation and practical investigations and 
operations, as for the theoretic and scientific ex- 
position of this part of mineralogy aiid the science of 
mines. 

In continuing, to investigate and apply this theory, 
new advantages will very likely be discovered, for it 
is as yet but in its infancy. 

In the working of minesj cases may occur to which 
my theory may be immediately applied ; more fre- 
quently, however, but little advantage can be expect- 
ed from a solitary application made without regard 
to the system itself in all its bearings; it may some- 
times even lead into error, and such applications may 
beget distrust in it. For with the exception of a few 
general propositions 'which are easily understood, it 
is too complicated, and too much above the attain- 
ments of the generality of persons employed in the 
service of the mines. It requires a degree of com- 
bination and sagacity in the observer, who ought to 
be familiar with the theoretical principles, accustom- 
ed 
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ed to make particular observations,, and in the habit 
of combining them. Persons who possess these qua- 
lities, can alone make use of my theory with profit ; 
80 the applicSttion of it can diiefly be made by direc- 
tors and counsellors, who superintend the works of a 
whole district : it may be useful to them if it be sup* 
ported by sufficient observations, if it be in a manner 
made local, and if their observations be collected and 
arranged in a proper manner. Thus, in all the la- 
bours of working that may be undertaken, it will af«> 
ford light to these directors and counsellors, as weH 
as instructions on the state and nature of the mineral 
repositories, but more particularly the veins which 
are found in their districts* 

$ I02« 

If a person wish to apply, with advantage, my 
theory to the workitig of the mines in a district, it i% 
absolutely necessary to commence by collecting and 
arranging in a proper order all the knowledge which 
he possessed of the repositories of the fossils known 
to be in the district, and capable of being worked, 
as Veil as ascertaining the relations which these re- 
positories bear to one another. This may, and ought 
to be done in two different ways ; in the first place^ 
a geognostic plan of the district ought to be con- 
structed 
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structeti according to the principles of the new theo^ 
Tjf and there should be joined to it a geognostie de* ' 
scription of the district. This plan and description 
should be consmicted according to the same prin* 
ci{^) be equally complete, and have such a relation 
to each other that the same explanation may apply 
to both. If these two works be properly completed 
and made with accuracy, they will form a ground^ 
work, on which may be constructed in the surest 
manner, all the plans and schemes relative to the 
working of mines in the district where they occutt 

§ 103. 

The gec^ostic plan of a country should consist 
of two maps or principal designs ; one, the ground 
plan taken at the surface, and may be called the ex« 
temal plan or territorial map of die district; the 
other ^ould be a pho. or horiaontal section made in 
ths interior of the earth, and it is upon this that all 
remarkable geognosuc cbjtam are to be tntf d. That 
tbb section may be made in the most adfantageoiis 
manner it should pass through the boi;^m of one of 
die draining leittls, parttcularly llurough that which ii 
tcaversed 1^ the greatest mimbtr of galleries or sub^ 
icrza&eaa shafts, and where consequently. the Mtam 
are best known : for this reason it should pass thiougk 

BB the 
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the deepest draining gallery or level of the districts 
This design should be entitled Internal Plan of the 
District, or rather Section or Plan of. the Bottom of 
the Gallery. On these two kinds of plan should be 
marked not only the di£Ferent kinds of rock and their 
extent, distinguished from one another by pale co^ 
lours, but the different mineral repositories should 
be traced (beds, veins, &c.)> attending to their direc- 
tion, turnings, variations and size, as far as possible. 
On these plans should be marked the remarkable and 
known beds and strata of the rock, as the beds of 
porphyry, hornblende slate, quartz, limestone, and 
such like beds. 

The vein formations must be distinguished by co- 
lours different from» and of a deeper shade than those 
that characterize the rock8> being particularly atten^* 
tive fo mark the intersections and derangements of 
the veins. On the external plan should be marked 
the situation of the vein. . As the level on which the 

f 

internal plan is constructed is driven upon the veins 
of die district, the plan of the level will Hrontain 
that of the veins: that part of the vein through which 
the level ruus might be represented by lines; and 
the rest of the direction, in case it should be already 
known by other worksi may be given in dotted 
lines, 

In 
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in tbe fblldving wzj we may nearljr represent the 
size of veins and other repositories. We can mark 
by an ordinary line such veins as are six inches thick, 
or under it ; veins that are from six to 20 inches 
thick may be distinguished by a line the i6th part 
of an inch in thickness $ froni 20 inches to a fathom 
the line may be the 12th part of an inch thick ; and 
if the vein be several fiathoms thick, it may be repre- 
sented by a line the eighth of an inch. 

With respect to the colours to be given to the dif- 
ferent mineral repositories and metalliferous veins, 
they will be regulated by the metal which is the 
principal object for working the mine. Thus for 
gold, yellow will be employed 5 for silver, red ; for 
^copper, green ; for lead, blue. But as the primitive 
colours are not sui&ciently numerous for distinguish- 
ing all the metals, we may employ the same colour 
which is made use of in one country to denote a dif- 
ferent metal in another country : or to distinguish a 
metal we may make u$e of a shade of one of the 
primitive colours; for example, silver may be de- 
noted by a yellowish red, ^nd mercury by a bluish 
red. 

To avoid any greater length, I omit the other de- 
tails relative to the composition of the plans. 

These plans, designed with correctness^ will in 

their 
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their comparisons i^brd rcrj gresd instmetioiii and 
mutualiy explain each other. 

$ 104. 

Such plans, for extensive districts, drawn upon 
one tingle leaf, would be greatly too large and in^ 
convenient for general use ; it therefore beeomes ne- 
oessary to subdivide them, ^qad to derign th«m on 
separate leaves, so that each may contain a fburdi 
part ; and in case of necessity, these can be laid to* 
gether, and joined so as to form a whole. Each 
quarter may contain 50a fathoms in length, and a& 
much in breadth. These different plans may be laid 
down in relation either to the direction of the pria« 
cipal veins, or to the true meridian of the place or 
the magnetic meridian, or to any point of the com* 
pass, provided the direction be determined. Each 
quarter may be divided into different compartments, 
to which separate denominations may be given, and 
difierent numbers attached. 

This subdivision of a district into quarters will 
facilitate and greatly abridge the construction of ge^ 
neral plans ; for, after having once parcelled out the 
district into quarters, the plan of each can be taken 
up separately. 

The plans of the quarters may also serve for the 

construction^ 



fOBStmctibn of « particular pha of the 'grbancl be* 
iot^ing to any one mine. 

Beside^ these two principal' plans (the external 
and internal] of a district, we should also haTe for 
each priincipal vein, a plan or section made accord* 
ing to.its direction and inclination, as weD as a ver« 
tical one in profile. On the section may be marked 
all the workings which have been made into the 
vein, and a note should be kept of the successive 
progress of each, and of die ores which have been 
liafcen out* 

5 105, 

The description of a mine district ought to con^ 
tain an account of its external surface, of its situa* 
tion, of its limits, of the rocks which it contains, aa 
well as the relation they bear to one another : this 
description ought also to contain an exact account^ 
both general and particular, or rather individual, of 
die different known and remarkable mineral reposi* 
tories contained in the district. 

$ io5. 

In the general description of the mineral reposito- 
ries, we must determine the age and distinctive cha« 
racter <^ each forpadon. When we give a particu* 

lar 
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lar description of each of these repositoriesi it will 
be proper to place them one after another, in the 
same order that they were found in ; they must be 
^ described in detail, and each particularly : w^ must^ 
take notice of every thing interesting, and which 
may have any influence on the future labours of 
working. 

i 107. 

Each particular description of different mineral re- 
positories, should be entitled Account of the different 
mineral repositories of the district. The title of the 
general description should be, General and geognostic 
description of the district. This last work will contain 
not only a description of the district in general, but 
also an account of the difierent mineral repositories 
which it contains. It will serve as a ground-work 
for all particular descriptions, and will present an 
outline of the district. It will be in a measure an 
abridgement of the particular descriptions, and this 
last will be the developement of it. 

$ 108. 

• The order in which it will be best to arrange the 
particular descriptions is the following. The parti- 
cular description of each repository ought to be con- 
tained 



I 
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tained in a $eparate sheet properljr margined and 
numbered ; these sheets should be disposed in order 
in pasteboards. In large districts. that are divided 
into quarters, the description and plan of each di- 
strict, with a short note giving an account of the* re- 
positories which it contains, should be put together 
into one p^teboard. ' 

§ 109. 

As in this treatise, I am, properly speaking, only 
treating of veins, I believe I ought to confine myself 
to those particulars which demand attention in d^ 
scribing them ; but what I say on the subject of 
veins will apply very nearly to other mineral reposi- 
tories. The foUowing things are to be observed in 
giving the description of a vein. 

I. ^he exteriBr relations of the vein, which compre- 
hend, 

I. Its position. In this we have to remark 
'A. Its distance from certain fixed and known 
points. 

B. Its direction. 

C. Its inclination ; that is to jsay, 

a. Its angle of inclination. 

b. The point of the compass towards which it in- 
clines or dips. 

2. It^ 



/ 
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a. ItJ magmtudt. Here ve hinre tp 

A. Its width. 

B. Its extent, which iiiclades 
«• Its length* 

b. The manner in wfaidk it terminates. 
C The determination of its course. 
D. Its ramifications, if there be any. 

II. The irUerndl state of the vein. On this part we 
attend to 

l# Tbi predofmnaiing or^s and vdrutvries : of these 
A. We give a short oryctognostic description, and 



B. Thttir frecpiency* 

C. The order in which rtinstones and ores are 
found in relation to one another, 

D. The different vairiattons which occiir in certain 
parts. 

2. The ores and veinstones wluch occur in veins, 
though in smaller quantity^ . 

A. Oi these we must give a ^hort oryctognostic 
account, and mark 

B. Their frequency. 

C. The order in whiich diey are found. 

D. Where. 

£. Under what.cxrcumstancec they occur* 

3. What concerns the metalliferous pesfis^ that is 

to 
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to sayt those parts of the T^in where the ore occurs, 
as, 

A. Their sise* 

B. Their richness. 

C. Their frequency and distance from each other, 
and 

D. The places where they are and have been 
found, noting whether they are increasing or dimi- 
nishing. 

4. The other internal circumstances of the vein, viz» 

V 

A. The druses. 

B. The fragments of rock found mixed with the 
substance of the vein. 

C. The borders (Besteg), and 

D. Whether it adheres to the rock or not* 
m. The adjacent rock : of which we remark, 

1. The nature and quality. 

2. The inclination of the strata. 

3. The alteration on the roof or wall, which com-* 
^rehends 

A. The greater or less degree of decomposition it 
has undergone. 

B. The metallic particles with wliich it is impreg- 
nated. 

4. If it be rent, and in what manner. 

cc 5. The 
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. 5* The particular beds' wluch occur in the* rock; 
Of these 

A. We must give a short oryctognostic and geo- 
gnostic description. 
. B. The places where they occur. 

C. The effect they have on the rein,, and recipro^ 
^lly. ^ 

TV. The' relation of the vein vie afe descrilnng to the 
vein or veins which it meets ^ and reciprocally. On each 
of these veins we must remask, 

I. The point of meeting; 
- 1^ We give a short »cxouiirt of their direction, in- 
clination, and depth \ of the nature of the ores arid 
veinstones. 

3. We must describe the peculiarities presented 
by these veins in their intersections with the pririci- 
pal veins ; that is to say, • 

If, after meeting, they ccmtinue togedier for some 

.time. ' Afc 

If the veins that meet the principal vein trav^rsoV 

If they are traversed by it. 

• If they produce ramifications, or 
If they break it, or are broken by it. .' 

If they derange it, or are deranged by it>' and the 

ntagnitude of this derang^mmt. 

If 



i 
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• 

. li.iiief intercept and entirely stop the course of 
the principal vcin^ or if they are intercepted by it- ? 

What influence and changes they produce on the 
nature of the veinstones and ores. 

Such are the principal circumstances to be noticed 
in describing Teins ; it will also be of consequence 
to jceep a note of the two following points. 
• V. Ot -the principal operations in the way of work* 
ingV- done in ^e vein which we are describing, as> i 

I. The excavations. 
' 2. The works of trial which have been made on 
the vein, more partidg&arly 

3* The principal depth to which • diey have gone 
in the vein. 

VL With regard to the size of the grant; in which 
must be noticed, 

1. The point where it begins. 

2. The extent, as well as 

/A* The possessor, and 
B. The length of it« 

The particular description of a vein will be given 
in the account of the quarter where it chiefly occurs^ \ 
in other places, where the same vein may again ap- 
pear, it will be enough to refer to the description al- 
jready given, only mentioning the principal changes 
which the vein may have suffered, as well as the 

workii 
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voiks driven into it in the quarter wliicli we ate 
dien describing. 

J no. 

A certain number of persons^ to whom 8nitad>le 
instructions will be given, and whose labours will be 
suitably directed, must be charged with making a 
particular description of the veins found in each 
mine i this is the first thing to be done in order to 
obtain the materials which are necessary for com- 
pleting the account of the mineral repositories, or 
rather the description of the particular repositories 
iHdiich ought to form the general account* Some 
one better informed should then be appointed to exa- 
mine, rectify, and put in order these first materials ; 
he must even go to the spot to examine more parti- 
cularly the objects which appeared most interesting. 

Such an account of mineral repositories requires 
much trouble, and a considerable time, to rend^lk 
complete ; but from the very commencement, everylfc 
step made in the labour will be profitable and useful 
of itself. Likewise, as I have already said, it is o»* 
ly by adding from time to time the new observations 
arising from our labour, that we can hope to render 
it perfect. To attain this with more ease, it will be 
proper to order, that in every district, the officers of 

the 



liitt mtoes' ^m aa aceovnt not only :of emy new 
operation in the working, but ako of. every change 
die ?ein sufiers ; 80 that in every thing done ixl the 
mine, whether in die way of working, traversing, of 
•xamintng more particularly a repository already 
kiiown, every obeervation may be shortly inserted in 
a journal kept for this particular purpose. 

§ Hi. 

In drawmg up an account ojF different mineral re- 
positories, it will also be proper to make a collection 
of die minerals which are found in the district ; this 
should be done geographically, that is to say, follow-' 
ing the geographic order of the repositories j to each 
specimen^ diould be attached a small note, in which 
is marked the repository and place where the mineral 
was found, the quantity of it, and the manner ii> 
which it occurs. 

§ 112. 

Such a collection, the plan and description of the 
district, form together a complete instructive whole. 
If our ancestors had left us suck documents for two 
centuries past, or even for half a century, what ad- 
vantage would it not have been of to us ? From what 
doubts would it not relieve us ? With what anxiety 

do/ 
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do we not turn orer the leaves of *«iidieiift dironicleft^ 
ki search of . information, oftei^very imperfect, ob- 
•cure, and uncertaun ? T^th what pleasure do we 
not receive the least sketch or plan of some ancient 
mine ? With what pains do we not rake up the old 
heaps of rubbish brought out of old excavations, to 
dbcover pieces which may afford us some idea of 
the substances which were formerly worked out ? 
Tet between these documents)^ and those which we 
might obtain in the way pointed out in the preceding 
paragraphs, there is as much difference as between 
oight and day» Would it not be an obligation, a 
duty, for us to collect and leave to future generations 
as much instruction and knowledge as possible on 
the labours carried on. in our mines, whether it be in 
those that are still worked, or in those which have 
been given up. 



CHAP. 



rORUATIOK OF VEINfS. jSH^ 






CHAP. X. 



AN ABRIDGED ACCpum: OF THE PRINCIPAL MJ^TALLICT 
VEIN FORACATIONS WHICH OCCUR IN THE MINING, DI- 
. STRICT OF FRETBERG* 



. I SHALL conclude this treatise with.a short appKca:* 
tion of my theory.to the mining district of Freyberg^ 
by describing the different formations of. metallic 
veins which I. have observed in it. This description 
win not only serve to explain and elucidate my theo- 
ry, but may also be regarded as the beginning of a 
description and more exact knowledge of. the di- 
strict of Freyberg. . By it the practical miner of this 
country will be .enabled to form a more correct 
knowledge of the nature of the repositories which he 
works. It will also assist . in the practical study of 
veins those who come here to study mineralogy and 

geognosy : 
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geognosy : those persons have the greater occasion fof 
such an assistant in studying, our veins, because they 
are muc]| more complicated in their nature than the 
veins that occur elsewhere. 

$114. 

Under the name of the mining district of Freyiergt 
I comprehend that natural district in the middle of 
which the city of Freyberg is situated, and which 
containa several depots of metalliferous veins, if I 
may so express it, interwoven with one another* 
The mines of this district have for several centuries 
been an object of considerable importance, and they 
still continue to flouriA. These mines are near 
Freyberg and the villages of Lossnitz, Hilbersdbrf, 
Weissenbom,. and Berkheladorf ; Brand, St Michel^ 
Erbisdorff, and Langenau; Tuttendbrf, CtmradsdorQ 
Halsbracke, Rothenf urth and GrosoSchirmsu 

This district appears to extend southward, near to 
Iiangenao, not quite so far as Groe-Hartmansdorfi; 
but to M&disdorf, and almost to Lichtenbergt on 
the east, as fiar as Weissenbom, and almost to Nau- 
endorff, without gmhg to Ober and Nicder Bob- 
ritsch : on the norrii it extends to Niederschc^a, 
Krumhenner^orf, and stretches almost to Hohe* 

Tann^ 



FDHMATION Ot VEIKS. 90$ 

Tanne, very near to Grosschirma : on the west it 
extends to Waltersdorf^ Klein-Schirma, and Linde> 
8o that the extent of this district ia nearly tixro Ger<» 
man geographical miles long, and more than one 
mile broad. But as it is very difficult to fix exactly 
the limits of a district, as well as of a depot of 
mines i and farther, as there are no determinate li- 
mits in nature, since formations, depots, and mine 
^ districts, gradually disappear ; it may hajipen, that» 
beyond the limits which I have assigned, we may 
find some traces of the formations which belong to 
the district of Freybcrg. 

The jurisdiction of the council of mines at Frey-^ 
tierg, extends over several other small districts and 
depots of mines ; such as the districts of Voigtsberg, 
of Gersdorff, of MemmendoriF; the depots of Grund, 
Muntzig, Scharfenberg, Braunsdorff, Ober-Schona, 
Fraiienstein, and several others. The depot of silver 
at Ober-Schona, in the vicinity of Liade, belongs 
perhaps to the mining district of Freyberg, in the 
proper acceptation of the expression. 

§ IIS- 

Within the limits I have just marked out, I have 
observed at least eight principal depots of m^CaUiQ 
veins, without reckoning some others of less note. 

DSL These 



^la NEW THEORY OF iTHIf 

These depots are perfectly distinct from one anothef, 
and, for the most part, contain several different me- 
tals. I shall describe the principal ores, foUowing^ 
the order of tlieir relative age, in so far as I have 
been able to ascertain it by my observations. 

§ Ii6. 

The first, and decidedly the most ancient of these 
depots, is a depot of argentiferous lead glance. Olf 
account of its richness, it is one of the most impor- 
tant in the whole district ; since the earliest period 
of working the mines of Freyberg, it has uninter- 
ruptedly afforded a large quantity of lead and silver, 
and a smaller of copper ; and it continues still to 
yield the same. It consists df 

Coarse granular lead glancey containing from one 
and a half to two ounces and a half of silver in 
the quintal V 

Common arsenic pyrites ; 

Black blende^ in large grains ;1 

* 

Common iron and liver pyrites^ and sometimes 
A little copper pyrites^ with 
A little sparry ironstone* 
The veinstones are chiefly 
partus sometimes 

A 
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A little brown spar ; and rarely 

A little calcrsparj almost always crystallized. 

Of all the fossils of this formation, quartz appears 
to be the oldest, and to have been first produced. 

The lead glance^ black blende^ iron, arsenic and copper 
pyriteSf appear, ifor the most part, to have been 
formed at the same time, but later than the quartz. 
If at any time there appear to be any difference in 
the time of the formation of these minerals, tlie 
Uende seems to be the oldest, and the lead glance the 
newest. The sparry ironstone^ and the brown spar^ 
are, however, of still newer formation, for they arc 
almost always found in the middle of the veins of 
this formation, and they frequently form druses. 
The calc'Spar^ which we but rarely meet with, and 
in small quantity, in the veins of this formation, is 
the newest fossil : its crystals cover the walls of the 
druses. Besides the minerals we have just mention- 
ed, which are intimately mixed, and compose the 
body of the vein, there are sometimes found small 
portions of copper pyrites and fead glance of still newer 
formation. These two mineral substances, mixed 
with a little quartz^ are almost always found crystal*- 
lized on the brown spar ; but they are always under 
the calc^spar, and consequently are older. The cop-' 
psr pyrites occurs in smaller quantity than the five 

other 
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Other minerals which w6 have just spoken of; and it 
appears to me that they do not occur in all the reins 
of this formation. In some of them we meet with a 
little grey copper ori^ which always occurs massive or 
disseminated I and mixed with the copper pyrites ; 
-sometimes it even approaches much to the nature of 
this last mentioned mineral. I am uncertain whether 
it belongs to this formation^ or if it do not constitute 
a particular one. 

The depot occurs most generally in the northern 
veins \ it extends to the east and south of Freyberg,) 
and consequently occupies the greater part of the di<« 
strict of Hohe*Birke. The size of these veins varies 
irom six inched to two feet and a half ^ and they oc« 
cur in great number. The principal ones are the 
Western vein Abraham of Neue-Morgensteni ; the 
eastern vein at Morgenstem ; the northern vein$ 
Kirscbbaum, Abraham, ThurmhoiF, Joseph, Kuh<« 
schacht, Thomas, Kroner, Junge^Hohe-Birke, Jonasj^ 
and Junge-Mordgrube. Those in which copper pjm 
rytes is chiefly found, are, the western vein Abra« 
ham, the eastern vein Morgenstem, the northern 
veins, Abraham, Kuhschacht, Hohe-Birke, Kroner, 
Junge-Hohe-Birke, and Jonas^ Those that contain 
^rej copper wv, are the northern veins, Hohe-Birkej, 
Kroner, Junge-Hohe-'Birke, Jung- Andreas, Jonas, and 

some 



I 



WMMATtO^ OF V£nnL %X$ 

tome others in the mines of Jufkge-Thurmhcff, Ro- 
sinkrantz and Bescbert-Gluck ; but I have not yet 
been able to ascertain whether these last mentioned 
veins belong to the formation I have described, or 
if they do not constitute a. particular formation. 
• There are two small depots of this formation be^ 
yond the Freyberg district, viz* in the Grund, and 
dt Muntzig ; the former occurs in a rock oi porphyry f 
and the latter in clay slate. As this depot or forma* 
tion occurs in these two varieties of rock, we mzf 
conclude that it is newer than them. It may per- 
haps be also found in different parts of the Erzge- 
birge ; the depot of lead at Drehbach appears to be- 
long to this. I am not in possession of a sufficient 
number of facts to be able to say any thing with cer- 
tainty on the others. Nor can I say with confidence 
that this formation occurs out of Saxony ; we know 
that black blende and arsenic pyrites occur in many 
parts Qf this country, more frequently than any where 
else. 

J 117. 

The second depot of the mining district of Frey* 
berg, which is a depot of silver and lead, is the most 
important depot of this district, in regard to the 
«[uantity of silver which it has yielded, and still con- 
tinues 
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tinues to yield : the ores of which it is coniposcdy 

LeaJ glance^ large and small granular, and very 
. rich in silver j 

Black blende^ small granular ; 

Common iron and liver pyrites^ and almost always 

A little arsenic pyrites. 
Further, 

Dark red silver ore j 

Brittle silver ore ; 

White silver glance ^ and 

Plumose antimony ore. 
The veinstones are. 

Principally quartz ; 

Much brown spar, and often 

Calc spar. 

In this formation it is very easy to distinguish the 
age of the different kinds of minerals which it con- 
tains. The quartz is almost always the oldest, being 
constantly deposited on the walls of the vein. Its 
crystals, in hexagonal prisms, implanted at one of 
their ends, form the walls of the druses. Upon 
and in these walls, we find blatk blende^ arsenic py* 
rites ^ lead glance and iron pyrites. The blende and ar^ 
senic pyrites appear to be the oldest formation. Next 
to them comes brown spar ; after that the three ores 

of 
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of silver, viz. brittle silver ore^ red silver ore, white 
silver ore ; to these succeeds lead glance, and some- 
times a Small portion of common iron pyrite/. The 
lead glance appears to be the oldest of these five 
substances; and the three ores of silver seem to 
have been produced at the same time. Sometimes 
we find above these ores of silver, some very small 
and sharp pointed crystals of quartz. Lastly, We 
find the calc-spar, which when it does occur is the 
newest fossil, and always occupies the middle of 
the vein ; and when there are druses, its crystals 
line the sides of them. Tht plumose antimony ore oc-' 
curs but seldom in the veins of this formation, and 
then always in druses, which shows it to be the 
newest of the minerals of the formation. I believe 
it to have been contained in the same solution with 
the three silver ores, but to have been the last preci- 
pitated. 

Although the minerals which compose this forma- 
tion occur almost always together in the same veins, 
it sometimes happens that the black blende, the arsenic 
pyrites, the lead glance, and the iron pyrites, occur al- 
most alone with the quartz and a little brown spar -, 
at other times, on the contrary, the brittle silver 
glance, the red silver ore, the white silver ore, and 
the lead glance, occur with the quartz and brown 

spar 
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spar alone ; and when these last mentioned ores af^ 
in the same jrein with the first, they almost always 
occupy the upper part of it. From this it appears 
that this formation might be subdivided into two 
others, of which the one that contains the silver ores 
is decidedly the newest. But as these two formations 
occur almost always in the same vein, I in the 
mean time consider them of one formation. If we 
wish to separate them, the first may be called the 
depot of lead glance rich in silver, and the second 
may be denominated the depot of red and white siU 
ver ore. The brown spar of this kst formation has 
generally a flesh red, sometimes a rose red colour ; 
when it happens to be crystallized, the crystals have 
the form of small common lenses. These two for- 
mations do not differ much in their age ; they are 
older than the following, but newer than those that 
have been described in the preceding paragraph, 
which are the oldest in the district of Freyberg. ' 
This second depot occurs in the south and south* 
west veins, and they are commonly narrow^ from 
two to ten inches wide. They chiefly occur in the 
district of Brand ; in the greater number of the 
veins of Himmelsfurst, Rosen, Donath, Gelobt Land, 
Altgriinzweig, Vergniite, Anweissung, Joel, Palm- 
baum, and Herzog August. Abq in the mines 

Neu 
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|)teii'J6l&ck drey Eichen^ Besc^ert Gtack, and Jung<> 
HtninUsdi^Heer ) at Alte Elizabeth, and, if I am 
Mt mistaken, at Krieg and Frieden. Beyond the dl« 
strict itf Freybenrg, but within the jutisdiction of the 
cowKil of mines, this depot occurs again in the di* 
strict of Voigtsbetg, at the rich mine of Alte HoiF^ 
muig Gottes. I have not found it anywhere out of 
tbts country, but in Saxony. 

The third is a depot of lead glance, containing but 
little silver; it has been worked from the earliest 
times, and contains 

Lead glance, which yields nearly an ounce of silrer 
in the quintal. 

A great deal of mn pyritesy mostly the common 
kind. 

A small quantity of black Uende, and 

Almost always a little red iron ochrii 
The veinstones are 

^artz i sometimes also 

Chhrite earth, mixed and surrounded With clay* 

The lead glafue bf d^is depot is often in lamellar 
concretions. 

This depot appears to be much newet than the 
preceding. It is only found in the northern veins, 

fts and 
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and in such as are of moderate size. It in chiefly. 
fbuQd in the district of the city, and in that of Hals* 
brukke. To this formation belong the veins in the 
mine of Priesterlidier Glackwonsch ; and probaUy 
also the v^ins of Anna Fortuna, the northern veins 
Dreyfaltigkeit) and Nachtigal near Tuttlfendorff^ the 
veins of Himmelfarth Christi, the northern vein 
Rothgrube, and several others. All the veins of this 
district, called by the ancients veins of pyrites, belong 
to this third depot, according to every appearance. 

J 119. 

The fourth depot of metalliferous veins in this 
district is also a depot of lead glance containing but 
little silver : It is much newer than the preceding. 
The minerals which it contains, are. 

Lead glancey almost always containing from a quar- 
ter to three quarters of an ounce of silver, in 
the quintal. 

Radiated pyrites ; sometimes 

Brown blende in small quantity. 
The veinstones are very distinct, and consist of 

Heavy spar^ almost all the varieties. 

Fluor spar^ yellow, pale blue and white. 

A little quartz, and rarely 

Calc,spaf. 

This 
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r This depot occurs most commonly in veins that 
mre from a foot to two fathoms wide : they have ger 
nerally a western direction* It is chiefly found in 
the district of Halsbrucke ; it forms a vein of consi- 
derable magnitude, called HaUbriichner Spatb, as well 
as its two branches, one of which runs westwaid 
to Kurprinz, and the other east as far as Lorenz 
Gegentrum. This same depot also occurs. -in the 
veins Isaak Freudenstein^ and Kom Siegtmt iFHeuden, 
and in several other veins, which, branGinfig;off' at 
this place, and taking a southern direction,* stretch 
under the town. Amongst these are the western 
veins at Morgenstem, a branch of the western vein 
Abraham of Neue Morgenstem, This formation oc- 
curs also in other districts, which hold of the council 
of mines at Freyberg ; among others, we meet with 
it in the districts of Gersdorff and MemmensdorflF. 
It occurs in our high mountains near Tschopau, at 
the mine Dreyfaltigkeit. In all these three places it 
occurs in western veins, which at Gerklorff and 
Tschopau are very brge. J suppose it also occurs 
at Annaberg, in the mine Galil^ische Wirthschaft, 
and in several others. It is also met with out of 
Saxony, as in the greaternianber of the veins at the 
Peak of Derbyshire in England, and at GisloflF in 

* 

Schonen, a province of Sweden. In the former of 

these 
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these cottntries it U contained in tiansitioii Emestone 
rocks, a proof of its newness.. 
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Along with the formation we have just described, 
there occurs another which consists of 

Grey C9pper ore of a light grey colour, and rich in 

, silver* 

A lilttle copper pyriUs, and 

Leai^.glancey small and fine grained. 
This formation occurs in 

Hormtone passing te quartz ; . 

A little common heavy spar^ and 

A little ^ii«r spar. 

It seldom occurs but in the veins of the formation 
just described, and there in particular ramifications s 
it is nearly of the same age, but appears to me to be 
a very little older. 

It is diiefly met with in the large vein Hals'* 
hruchner Spath amd its continuations; in the veins 
near Gersdorf^ and near Tschopau in the DreyfaU 
iigieii. 



i. 
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The fifth depot of metalliferous veins ^ in this di* 
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strid is cf .nadTe sHver, siiirer glance, and ^bMrrco^ 
hakz it contains ;< u*- .■ . 

: Native sihftr, capill8r|r, dentiform^ and in meoH 
branes $ 

Stiver glance ; 

Ghance cddu commonly: the reticu&ted ; :sometimes 
also - ' 

A small poition of grey copper we ; 

Lead glarwe, rich in silver ; 

A fittle bmott Uende, fine grained, and "^ 

Sparry tronstehey fine grained* 
The veinstones are 

Heavy spar in a state of disintegration ; 

Fhsor spar of a violet blue colour, and fine grains 
ed. 

In the district of Freyberg, this formation alvtrayg 
occurs in the intersections of the southern and west- 
ern veins^ (the former contain most commonly the 
first, and the others the fourth formation which we 
have described), sometimes it is found even in the 
middle of the western veins, and the working of it 
has in some places been very profitable. The veins 
pf this formation are chiefly to the east and north of 
the city, namely, in the mines of Himmelfahrty S^- 
gen Gottesy ScUoschetiy Morgensterriy and 'Neue Mor^ 
gemtern. The considerable profit formerly derived 

from 
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faom Morgenstem, arose from this depot: the ore 6e^ 
curred at the intersection of the western veins Gut^ 
morgen and SiHer-'prasefa, with the eastern vmn of 
Morgenstern. This formation still furnishes the con- 
siderable revenue arising from the mines <of Himmels- 
fadirt and Neue Morgenstern ; even in former times 
it must have yielded a large quantity of silver, and it 
probably was the one which, according to Albert 
the Great, contained the capillary silver which was 
woriced in the middle of the 13th century *• I have 
observed this formation in the Ober^ErzgMrge in the 
district of Marienberg^ among other places at Drey- 
faltigheit near Tschopau^ at Gliichsgarten in Hoffgar-^ 
UH below Wolkenstein ; in the district of Annaberg at 
MarhuS'Rbhlingf Galilaiscf>e Wirthschafti as well as 
in other mines near Schletau and ScAMenberg. I am 
uncertain if it occurs anywhere but in Saxony. 
The grey copper ore, rich in silver, together 

* with 
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* De MIneralibus et Rebus Metallicis libri qiunque, 
auctore Alberto Magno. i2mo. Colon. 1669, p. 280. 281. 
in the following words. ^ Inyenitu^ enii^ (sc. ar^^tum 
*^ sativum), in loco Theutoniae qui dicitur "Nyrieb^rg. quod 
^' sonat liber mons, aliquando moUe sicut pultes tenaces^ 
^"et est pvirissimum et dptin»im genus argents.^* 
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with the lead glance and brown blende which. I havm 
met with in this fonnation, niayy aa I strongly" stia^ 
|>ect they do^ constitute a disdnct.and particular for* 
mation. ': ' . 

V ■ : r \ 

§ 122. 

Hie sixth depot of metalUferons veins is a depot 
of native arsenic and red silver ore« 
It contains 

Quefly ftative arsenic and light red silver ore ; 

Sometimes a little 0r^i7i^// 

Rarely a little a^l^per nickel i 

Glance cobalt ; 

Native silver ; 

Lead glance; 

Iron pyrites^ and 

Sparry ironstone. 
The ores occur in 

/Common or lamellar heavy spar ; 

Grterxjluor spar : 

Calc spar, and 

A little brown spar. 

This formation occurs at Freyberg, in the intersec- 
tionsy or in the middle of veins, particularly those of 
the two preceding formations. They are found in the 
middle of the vein in the mine Kurprinz. I have seen 

some 
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fooBT iraoe^ of it at JsaaL ^ It alao exit tB at Besdmff^ 
Qkicki '■ bat I do aotinaw in. what manner it occurs. 
I have an indisfinct liccoUectkm of having' also aeen 
it \xi the mine Himmelfahrt and Gott'tniUuns. . In die 
districts within the jurisdiction of Freyberg, I only 
know of it being found at Gersdorf; but of this I 
have only seen one small piece* It is chiefly found 
in Ob€r'Erzgebirg0j'9XiA principally at PaUnbaam near 
Marienberg, where it occurs along with a little lead 
glance and molybdcna» It is also famid sX Biirsch^ 
nabelstotlen near Annaberg, and at Herz9g Karl near 
Ehrenfriedersdorf* The numeroas or«8 o£ silver^ 
which in former times were worked out at Ehrert" 
fiiedersdorf in the Eaubergy as well as in the neigh* 
bourhood at KlingeUchldgel^ seem^ according to the 
specimens I have seen, to belong to this sixth forma- 
tion. It still is found in the vicinity of Barewtein 
and of Weisenthal, chiefly in the mine Kinder IsraeL 
It was formerly found at Neu^Leipsigdr'-Gbick near 
Johanngeorgenstadt, Out of Saxony, it occurs chiefly 
at Joachimstahl on the Huber. I believe it is also 
found in the mines of Sante Marie in Alsaa^ I am 
uncertain if I ought to consider the glance cobalt 
(with the copper nickel and native silver), whidi I 
have ascribed to this formation, as t>eaUy belonging 

10 
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(9 i|y 0r 99 forming a part of the preceding fornm- 
tMHB ; I incUae towards this latter opinion. 
c This si^ fonnatioa^ as wdl as the fifths is uii* 
^(OUihtedly of later formation than the fourth, Ux^ 
both pf thenjt aife only met with in the intersectionsi 
or in the middle of the reins of the fourth formation | 
butiihef always occur separately. I cannot yet af* 
firsiy wijdi certainty, which is the newest of the two \ 
to me^ however, it appears to be the last, viz. that 
consisting ot native arsenic and red silver ore. For 
I believe these two formations sometimes Occur to^ 
getjiier in the mines of Obir^Erzgebirgi^ and in them 
I have found red silver ore resting upon the glance 
cpbalt. 

The seventh depot of the metalliferous veins of 
the district of Freyberg, is ^ depot of red ironstone, 
and contains only 

Ochry red ironstone, or red hematite ^ 

A little iron ghnce j 

^artz, and 

A little heavy spar. 

This formation, which is but of little consequence 
in working the mines of Freyberg, occurs in the vi- 
cinity of Losniz and of Waltersdorf 2 in the mine^ 

FF Anna 
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jfnfM Fortunoy VergnUgler Bergman^ and J^haHn^s tt. 
Lerchenberg : farther, in the valley of MHnzbacbi and 
in other mines to the eastward and south of the 
town. It commonly occurs in the upper parts of 
thevdn. It is also fotind in the fniifes of Zwo^ 
ScMussely Roth und Weisser Lowei and I beliere it 
was met with long ago in those of Junge^hehe-Birke^ 
Junge Andeasy Kroner^ and very likely at Junge 
7humihof. This is certainly one of the newest for- 
• mations, as a4>pears from the places which it occu- 
pies in the veins. This formation probably affords 
the numerous and considerable vein| of red ironstone, 
^hich, commencing in the Obergebirge at Gieshiibe/, 
stretch across Foigtland, and extend as far as Wolken^ 
stein and Ehrenjriedersdotf. It is not improbable that 
the red colour of the gneiss, in some parts of the 
siirface of the mountains of Freyberg, is ptodu^ed 
by this formation of red ironstone. 

$ 124. 

The eighth depot of thfs metalliferous veins of the 
district, is a depot of copper, consisting of 
Copper Pyrites ; 
Mountain green ; 
Malachite and red and brown iron ochre^ with 

A 



FORMATION OF VEINS. 227 

A little quartz, and 

A little ^tfw' spar. 

This formation, which is of little importance, oc- 
curs about a league on the east side of the city, 
chiefly at Conradsdorf in the Jobann^Georgenstadt, 
NeubeschertrGluck, Lorenz Gegentrum. I cannot say 
with certainty if the copper veins at Johannes on the 
HogieZ'Hoie, not far from Altenberg^ as well as 
those in the Stockwerke of Letssen, and in t}ie mine 
of Fortuna near Grunthat, which contain the same 
ores, belong to this formation or not. 

§ 125. 

Such are the principal metalliferous veins in the 
mining district of Freyberg. If we consider the 
number and richness of the veins contained in this 
district, we' shall not be astonished at the immense 
treasure which our veins have already yielded ; and 
we may indulge the well«founded hope of successful 
operations Ui time to come. 

Finally, I have no doubt of being able to add to 
these formations of metalliferous veins, some others 
less remarkable, and not so rich. For example, I 
think I have seen in the mine Himmelsfiirst, two 
formations of silver ore, which do not ocqur in thp 
<]dxer mountains. 

One 
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One of these formations contains 

Native dendritiform silvery in 

Common heavy spar^ and 

Brown spur. 

Tliis formation occurs iilso at WH-iichiny in the 
Black Forest, iri SwaMa, in the country of Fursten^ 
^ hergy and at Sante Marie in tl^ mines of Alsace^ 
The other formation contains 

Native dentiform silver ; 

Silver-glance i' 

A little brown blende^ and 

Sparry ironstone. 
This occurs in and with 

Calc spaTy and 

Srown spar. 

This formation, I believe, is to be found at Rati" 
borschiz in Bohemia^ and Priestir at Schneeberg. 
' I do not yet know to what formation the follow*- 
ing belongs, viz. 

Light red silver ore^ partiy crystallized, and partly 
in the forih of ill^Mnbrailes, which was formerly, and 
still is found at Sesehef^ OtUdt^ ^ngt ThurnArfmA 
Kroner ; I ¥m induced td think it belongs to the 
fourth formation, n^fn^ely ^t which contains mdive 
arsenic and pale red silver ore. It is most common- 
ly found in veins that are of a ferruginous nature. * 

Further, 
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Further^ vre somelinies find in several of the reins 
of the Freyberg tlktrict, dhdefiy in th^ mines ^ 
bamus on the Lercbcf^ergf and Zarent Gtger^runi and 
Jonas^ 

F^megatgd cepper ore, with 

Ciffer pyrites, and even 

A little copper glance. 
But I do not know whether this formation should 
be con^dered to belong to Ae preceding ones, or if 
it is a distinct formation. 

I imagine, however, that beside the three depots 
of lead which I have mentioned, there occurs a 
fourth, which seems to be newer than any of the 
preceding, and consists of 

Lead glance, in lamellar concretions, rich in sil- 
ver; V 

Compact lead glance ; 

A little iron pyrites ; 

Black blende, and 

Sparry ironstone. 
It sdways occurs in loam. 

I believe it occurs at 'Holewei'n, in the vein Hein' 
rich, at Mprgenstem in the vein Harnisch, and at 
Himmelfahrt in the vein FuschglUcl ; all these veins 
which are of trifling size, have a soutlierly direc- 
tion. 

They 
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They still speak of tinstone, which is said to havd 
been formerly worked in the south-east part of the 
district of Freyberg ; but I have not yet been able to 
observe the smallest trace of it. 

I have already remarked, that the second, fourth, 
and fifth depots contain some ores which appear to 
be of particular formations. 

I take no notice of veins which only contain stony 
substances, such as quartz, brown spar, heavy spar, 
and clay; because I only wish to treat of format 
tions of metalliferous veins. /Besides, I am not in 
possession of a sufficient number of data to be able to 
say aiiy thing certain with respect to them. 

§ 126. 

4 

Such is the summary of the principal observations 
which I have made on the district of Freyberg ; the 
knowledge of which I have acquired from repeated 
observations made myself during 30 years. I have 
obtained it by frequently descending into the interior 
of mines ; by a strict examination of die ores which 
I have seen in difierent ccdlections^ on the authenti- 
city of which I could rely ; and finally, in getting 
every imaginable information. I flatter myself that 
the exposition which I have givtn of the state of the 
mining district of Freyberg, will not only serve as a 

mod^^ 



TORMATIOK OF TEIKS. 23 1 

model for similar investigations, but that it will ex- 
cite the patriotic efforts of the Saxon miners, and in- 
duce them to augment and complete the geognostic 
and mineralogical tables, of which I hare only given 
a sketch. 

5127. 

I cannot refrain from saying, that in the country 
adjoining to the Freyberg mining district we find 
other three particular and very distmct metalliferous 
depots. 

The first is a depot of red silver ore that contains 

Deep red silver ore^ which occurs in 

^artz passing into bornstone, which sometimes 
has a green colour near the walls. 
I This depot occurs in the mines Daniel^ Alte Hcff^ 
nufjgf Christ bescherung near Voigtsbergj at Braunsdorf^ 
. and in several other places. 

The second is an inconsiderable depot of antimo- 
ny, and consists chiefly of 

Grey antimony ore in 

^artz. 

This occurs in the mines Alte Hoffnungj at Klein^ 
Voigtsbergf Neue Hoffhungy &iegfeld and Vertragliche 
Geselschaft at Braunsdorf; it is found along with the 
former, but seems to be rather newer than it. 

' The 
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The third is the depot of lead and sihrer at Scbar* 
fmbirg^ and contains 

Liadglan€$y fine granular, and rich in sihrer \ 

Tellcm) and nd bUndi ; 

A small qtfcantity of common iron pyrites ; some* 
times 

A little native sUver^ and 

Silver glance^ 
AU of which occur in 

Brown spar^ coarse and fine granular ; I 

^artz ; and even 

A little cole spar. 

This formation does not occur in any other 4^art of 
Saxony ; but it is seen at K^nik in Transflvanta. 
Perhaps It may contain a small proportion of gold. 
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§ 128. 

Since the impression of my treatise, I have had 
an opportunity of making some observations which I 
shall here add, because they will serve to explain my 
new theory of veins, and even afford a proof of my 
doctrine. 

In Crell's Chemical Annals, I have ^escribed a re- 
pository of wacke, known by the name of Buzen" 
ivaike, which occurs in the gallery Barbara at Joach-- 
imstahl. This wacke belongs to the trap formation, 
but it occurs in a primitive rock of mica slate and 
clay slate ; the repository descends to a depth of 150 
fathoms ; it contains semi-petrified trees, the bark, 
branches, and leaves of which are still entire. This 
repository bears a strong resemblance to veins 5 it 

GG undoubtedly 
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undoubtedly was an enormous rent formed in this 
high primitive mountain, which has afterwards been 
filled up from above with wacke. What revolution 
could produce this rent ? And what one could have 
afterwards filled it up ? 

5129. 

M. de Gruner of Berne, one of my most distin- 
guished pupils, and a particularly good geognost, 
communicated to me a few years since a very in- 
teresting observation, viz. that in the Alps of Swit- 
zerland, namely, in the Valaisy there are narrow val« 
leys which cut and separate the ridges of the moun- 
tains, which appear to be nothing but great rents. 
A short time after I found the same observation con« 
tained in the mineralogical letters of Ferber. 

Something of the same kind occurs in Derbyshire: 
Whitehurst, in his Theory of the Formation of the 
Earth, says, that such a rent is to be seen near Mat- 
lock, the bottom of which is filled with the debris of 
the rocks which constitute the mountain, and the 
upper part is the valley through which the Derwent 
flows. 

§ 130, 

M. de Trebra, the present captaun-general of the 

V Saxon 
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Saxon mines, in the Gottingen Magazine, gives a 
short and instructive description of a cavity or druse 
discovered in 1785 at Andreasberg^ in the vein Fiinf- 
Sucher^Mosh. It is two fathoms and a half long, 
and in some parts 30 inches wide. It was not only 
lined with the most beautiful crystals of calc spar, 
but it also contained large pieces of this fossil, either 
reposing on one another, or projecting into the in- 
terior of the cavity : these pieces were covered in a 
similar manner with crystals which in part connect- 
ed them with eacjh other. 

t was lately favoured by one of my friends with 
an extract made from FichteFs Mineralogtcal Obser- 
vations on the Carpathian mountains : this extract 
contains three examples of petrifactions found in the 
metalliferous veins of Hungary and Transylvania. I 
shall give it just as it was sent me *• 



* Mineralogische Bemerkiingen von den Karpathen, 
von Job. Ehretir. von Fichtel. 8vo. Vien. 1791, Part. I. 
pages 48. ahd 49. The whole passage deserves to be 
quoted. It is the following. 

** I saw at Kremnitz a fossil brought from the mine 
^^ Stadihandkng ; it was a foliated fungus of the »ze of a 

*'nut. 
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I would recommend it to every mineralogist who. 
i^ desirous of becoming acquainted with the nature 
of veins, to study those chiefly which occur in the, 

mountains 



*^ nut, the parallel folia of which contained a round ball 
** enclosed within them. This fiingites and the ball were 
** composed of dark brown sparry ironstone (not brown 
^' spar, for it contains no manganese) ^ it occurred in cry- 
^* stallized quartz which was found in decomposed grey- 
*^ stone ; besides the fungites, the whole surfure ef the 
*' fossil is covered with larger and smaller rhombs of spajpy 
^ ironstone of a beautiful gold yellow colour. 

*^ At Schemnitz, I also saw, but did not learn from 
*i what mine it came, a bivalve shell about the size of a 
*f hazel nut resting upon quartz, and this again on a de- 
** composed grcystone j the two valves were separated from 
^ one another in a perpendicular direction, perfectly en- 
" tire, and with a sharp point very much bent. The shell 
^f is bent, very concave ^ its substance thick, smooth, much 
*^ weathered, and appears to belong to the cordifonn 
« shells. 

** If to these two petri&ctlons be added the madrepore 
*^ mentioned by Aulic Counsellor Born, and also a snail in 
^ my possession found in a gold vein in Transylvania, we 
f' have four incontestable examples of petrifactions occur- 
!! Ting in the metalliferous veins of Hungary and Tran^l- 



ff y^nia." 
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mountains called Erzgebirge, in Saxony and Bohe^* 
mia, (principally at Joachimsthal) ; and also \hose 
that occur in the Hartz, and in Derbyshire in Eng- 
land. Perhaps the mountains of Cornwall, and of 
Kongsberg in Norway, may also furnish some inte- 
resting observations. 



In the concluding part of this passage, the same author 
makes the following remark. 

'' No one acquainted with the nature of rocks will con- 
^* sider this mountain as of Neptunian origin ^ its substance 
*' does not contain the least vestige of marine bodies, al'^ 
^^ though they do occur in the veins which run through 
« Jt." 
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Note A. $ 3. p. 3. 

jtVlthough Werner says, in this $, that veins always tnh 
verse or cut the strata of the rock in which they occur, it 
deserves to be noticed that the branches of veins sometimes 
run parallel with the strata which are traversed by the 
principal vein j and that in some instances the principal 
vein itself, in part of its course, runs parallel with the 
strata. Such portions and branches of a vein may be con- 
founded with true beds, which shows the necessity of at- 
tending carefully to the orictogROStic distinction of beds 
and veins as they occur on the great scale. We will in 
general find that rocks or minerals in beds are difierently 
arranged, and have different orictognostic and geognostic 
relations from the same rocks and minerals in veins 5 and 
that in these two species of repository they will be accom- 
panied with different minerals. 

HH Note 



Note B. § 25. p. 46. 

# 
In addition to the theories enumerated and examined in 

ihe text, two others have appeared since the publication of 

this treatise. 

1. A particular theory of veins sketched by Dr Hutton^ 
in his work, entitled ^ Theory of the £arth'\ and lately 
Slustrated with great ability by Professor Playfait, in hi» 
work on the Huttonian Theory : this theory b fiilly exa- 
mined by Professor Jameson in his Elements of Geo* 
gnosy. 

2. A New Theory of Veins by Patrin> well known by 
his mineralogical observations on Sibena. It is fuUy de-- 
tailed under the article Fih/iy of the Nouveau Dicdonaire 
d'Histoire Naturelle. 

Besides the different works treating of veins mentioned 
in this treatise, the fi^owing may be consulted with ad« 
vantage. 

I. Charpentier Beobachtimgen Uber die Lagerst&tte* 
der £rze HauptsiU;hlich, aus den Sachasehen Gelargen*^ 
£in beytrag zur Geognosie. Met Eup&m, 4to* 

This interesting work is <£vided into fimr books. The 
first book treats of the strata and beds of mountains, in so> 
far as they are to be considered as icpodtories of ores. The 
second book treats of those mineral repositories denomi- 
nated veins. The third book treats of the passage of vein» 
through different species of rocks, as also of the change 

thy^ 



^Baef in^ce on like neighbouring rocks. THe fourth treats 
sA yciint filled with stony substances of different kinds. 

2. Bdtcage zur Naturgeschichte der G.lii^e, Ton Johann 
-Karl Friesleben^ in von Molls Jahrb&cher d^r Berg und 
Hutten Kunde lor 1 800. 

3. ^mcrkungen iiber der Harz von Johann Karl Frie$- 
Itben, 2 vols. 8vo« 1795* 

4* Sammlung Afineralogischer und Bergmanischer Ab- 
huMUungeo, von F. Mohs. Wien. 1804. 

5. Reuss Mineralogis(^e Geographic, von Bphmea. 
Dresden 1793 to 1797, 2 vols. 

6. Von fiuch Geognostischc Beobachtpngen. Berlii} 
z8o2, 8vo. 

7. Jameson^s l\^eralogy of the Scottish isles. 

9. Williams^s Natural History of the Mineral Kingdom, 
% vols. 8vo. 

' This work isdmded into three |>arts. The first part 
treats of the ;rii^ural Instory of the strata of coal, and of the 
concomitant strata. The seccmd part treats of the natural 
lustory c^ mineral vrins and other beds emd repoatories of 
the precious and usefiil metals. The third part treats of 
the natural history of the prevailing strata, and of the 
principal and most interesting phenomena upon and within 
tiie surface of the earth. Several years ago the &rst part 
of this work was translated into German, accompanied 
imAi many,valuable illustrations and additions ^ more lately, 
as we are tnfi)rmed, nearly the whole work has been trans- 
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lated into the German at the requeft of Werner, and is ac- 
companied with many valuable notes by the tranilator Henn- 
rich Meuder, a pupil of Wemer^s. 

Note C. § 31. p. 51. 

Although the asnstance which the crossing of vrfns af- 
fords us in determining the relative age of each has been 
much overlooked by mineralogists in general, it had not 
esoaped the observation of Pryce, whp notices the circum- 
stance in his work giving an account of the country and 
mines of Cornwall. Theie observaticms must have been un- 
known to Werner^ for it cannot be supposed that an author 
who has showed so much anxiety to confer on every writer 
the merit to which his remarks entitle him, would have 
passed over this circumstance had the lyork fiiUen under hb 
pjerusaL 

As the passage is one of much importsmcey f|om oonfirm* 
ing this part of the Wemerian theory, I ^all give it in \di 
own words, 

^ Because the Cross^Gossans, or Cross-Flookans, run 
<f through all .veins of opposite directions, without the 
<< least interruption from them, but, on the contrary, do 

I 

^ apparently disjoint, and dislocate all of them ^ it seems 
^ reasonable to coqclude, that the ^^st 9uid west veins 
^ were antecedent to cross veins ^ and that some great 
i^ event, long after the creation, occasioned these trans^ 
i^ ver$e clefts ^d openings. Sut how, or whoi, thiis 
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^ should come to pass, we cannot presume to £»rm an 
^ adequate idea/' 
Vide Prjce's Mineralogia Gmiubienas, p. lor. 

Note D. § 40. p. 6u 

In many of the sandstone districts in Scotland, parti- 
cularly in the Orkney and Shetland isles, there are nume- 
rous and very extensive deep and wide rents and fissures 
still open« 

Note £• § 48. p» 74. 

The occurrence of coal in veins is a rare phenomenoil* I 
am happy to be able t» give an instance of it observed by a 
miner of great sagacity and skill, the late Mr Williams. 
In his valuaUe, but little known wodi:, entitled Natural 
History of the Mineral Kingdom, there is the following 
description of veins of coal at Castle Leod. 

'^ I have seen coal in the cavities of mineral veins at . 
^* Castle Leod, in the highlands of Scotland. This extra- 
** ordinary coal is lodged in common rake veins, or per- 
*^ pendicular mineral fissures in the mouQtaii^ rocks, hx 
** from any strata of coal, or of the coal metals. The 
'* veins at Castle Leod open into bellies or concavities of 
<* different lengths and capacity, and close agdn, or check, 
<' by the sides of the veins coming together ; and they 
^^ have every character and descnption eommon to good 
** rake veins, and the coal is lod|;ed i^ the cavities of 

^ them 
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^ diem exactly in the tame mtimer as lead, copper, &e, 
*^ are found in such veins in other places. I got some coa} 
M dug out of one of these veins, which I bumt in the 

V 

^ house : the coal was very soft and t^der, being very 
^^ near the sur&ce ^ but it was perfectly clean and bright— - 
^ about one foot thick where I opened the ground, but it 
^ grew thinner towards the ends of the belly or concavity 
^ of the vein, and it soon dmndled away to nptUng, and 
^' twitched out entirely ) and I saw it open again in several 
*' places in the bearing of the vein. This coal was exr 
*^ ceedingly fat, so as to run together strongly in the fire 
^ Hke the best of the Newcastle coaL { look upon this 
** phenomenon in the patural lustory of the mmeral kingr 
^ dom as a great curiosity. I call it a phenomenon, bcr 
** cause it is an extraordinary appearance quite out of cem- 
^ mon experience. I did not know any thing about coal 
^ in such a ^tuation and circumstances until I saw diis. 
** I had never heard nor imagined any such thing until 
^, this offered itself to my conoderation. I was at aU due 
** pains to Investigate this phenomenon thoroughly, so a$ 
^ not to leavt out any circumstance which shocdd be 
** considered, and so as not to be mistaken in any 
«* point. 

*^ There are several mineral veins at Castle Leod run* 
^ ning parallel to one another upon the north-east ade of 
** a pretty high and rocky moimtain j and there are some 
** lesser strings branching out from the principal veins. 

^ Th?rc 



^ Xhere is coal found in three or four of these veinsy 
*^ part of which had been wrought out of several bellies Af 
^ those Teins, as &r as they could go down &r water, before 
^ I was there ^ and as I bad no apparatus &v drawing the 
^ water out of the old woiks, I was obliged to open new 
*' ground &rther forward upon the bearing of one of the 
*^ veins, out of which coal had been wrought.-i->When I 
** opened the ground the coal was only about one foot 
'^ thick, and it only continued fer a few yards in length at 
** that thickness, before it began to dwindle away by de- 
^ grees, and it was soon squeezed out entirely at both 
^ ends of this little belly j however, I saw evidently, tliat 
^ some of the bellies or concavities of the vans, out of 
^ which they had foimeriy dug. some coal, were widei? 
** than the one which I c^ned* Some (tf them were up 
** to^three or four feet wide between the ndes of the veins ^ 
^ and the concavities, out of which they had dug coal, were 
^ also somewhat longer than the one I opened* But they 
** •had chosen the best places for their triads, which was 
** not difficult, as the coal was to be seen in the veins 
** at the sur&ce of the ground. I saw coal in several 
^ places in the checks or twitches of these veins between 
•* the open bellies, not above one inch in thickness. 

** The circumstance of these coal vans opening into 
•* bellies, or concavides, between the sides, and twitching 
•* again by the two ades coming close together, is common 
^ to all mineral veins of this description, though the con- 

" cavitie!^ 
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** cavities of the veins at Cakk Leod are xemarkaMj 
^ ^hort 'f and the twitches, or close parts, are alto short ; 
^ these being a species of piped rake vans, the charac- 
^ ter and description of which is, that they open and close 
<* again at short distances in the Hne of bearing, and the 
^ pipes or concavities put down in the dip of the vein pit- 
^ rallel to one another.'* 

Note F, j 49. p. 75. 

Granite, sienite, and greenstone, are rocks which bear 
considerable resemblance to each other j it is therefiH» of 
sone consequence to attend to the nature of each, that we 
may be able to distinguish them, not oxiVy because an inat- 
tention to this circumstance has frequently led into error, 
but because without attending to it, it will not be possible 
to give an exact account of any tract of country where they 
occur. The author has, in a note to { 49. pcunted out in 
a very perspicuous manner, the dafierence between sienite 
and greenstone j to these granite also bears a strong re- 
semblance 'f they differ, however, very essentially, not only 
in their component parts, but in thdr geognosdc situation 
and relations* 

. Granite^ the oldest of the rocks which compose the 
crust of this earth, either forms the lowest bed of a moun- 
tain, or constitutes the w^ole mass of it, around which the 
other rocks are wrapped in the mantk-ferm. It is an ag- 
gregate rock composed of felspar, quartz, and mica, in dif- 
ferent 
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ferent proportions, and these vary much in the size of their 
grains. The felspar is generally most abundant, and the 
mica in smallest proportion. It is often stratified. We 
never find the oldest granite constituting the ngiass of a 
vein, although the second and third granite formations 
frequently do. The third or newest granite formation •-% 
sometimes is met with in overlying formation. 

Sienite is an aggregate rock composed of felspar and 
hornblende ^ sometimes it contains a small admixture of 
quartz or mica: these however are only accidental, and 
when they are present it is in small quantity, or in particu- 
lar parts, without a£Fecting the general nature of the rock« 
Hornblende is the characteristic ingredient which serves to 
distingtush it from granite. It occurs always in unconfor- 
mable and overlying stratification, or in veins. Its beds 
always rest upon the old or primitive rocks : we never find 
it under any of them. When it constitutes veins, they al- 
ways traverse the beds of the primitive rocks. It is never 
traversed by veins of the primitive rocks, except by those 
of the third granite formation. 

Greenstone is a compound aggregate rock consisting of 
hornblende and £elspar, in small grains, which are fre- 
quently so minute that the rock is almost destitute of the 
granular structure, and the constituent parts cannot be di- 
stinguished. The hornblende always predominates, and 
gives to the rock the green colour from which it derives 
its name. It sometimes occurs stratified. This rock is 

II founcl 
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found in ail the different classes } sparingly in the primi- 
tive, more abundantly in the transition, largely in the 
floetz, and very copiously in the coal formation ^ in this 
last, veins of it are frequent, forming what have in this 
country been called whin dykes, a name destitute of any 
(22 particular application, and which ought therefore to be dis- 
continued. 

From this variety .and universality in the occurrence of 
greenstone, mineralogists who^ did not consider it with at- 
tention have frequently mistaken its nature } and it has 
not unfrequently been confounded with, and described as 
old granite. But the presence of hornblende, which never^ 
even in the most minute proportion, is found to enter into 
the composition of old granite, establishes a marked dif- 
ference. Mica, it is true, sometimes occurs in greenstone, 
more particularly in the transition kind ^ and may have oc- 
casioned these errors, errors which, however, we trust, 
will disappear with the advancement of the geognosy. 
When mica does occur in greenstone, it is to be considered 
as an adventitious occurrence, not affecting the true nature 
of the rock, which will be easily ascertained by a more 
particular and extensive exaimnation of the bed. 

We have, in this country, an interesting variety of trans- 
ition greenstone in beds, containing an admixture of mica, 
tn pretty large quantity, which has made them be consider- 
ed by som^ as granite. The beds to which I allude occur 
in Lammermuif hills, near Priestlaw, of which there are 
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tecdons made by Fassnet burn. But an exaDoination of 
the nature of these beds, and their alternation with grey 
wacke, con^ced me that they are of transition green- 
stone. Since then this tract of country has been most mi- 
nutely examined by Dr Ogilby, who presented to the 
Wemerian Natural I£story Society an excellent memoir 
on the subject, in which he pointed out and illustrated by 
specimens the true nature of these beds and the different 
veins which traverse them. 

Besides the rocks noticed, there is a variety of green- 
stone which differs somewhat from any of them. This has 
been denominated by Professor Jameson sienitic greeU" 
itone. In it the felspar preponderates, and is commonly 
of a flesh red colour. 

'A consideration of the particulars mentioned in this 
note, shows the utility of the study of orictognosy as a 
preparatory step to that of geognosy ; for without a com- 
petent knowledge of the nature and characters of the dif- 
ferent ample fossils, the geognost will not be able to com- 
municate to others what he may observe in the different 
mountain rocks, which to the speculative naturalist, form 
an obje£^ of so much curiosity, and to whose accurate and 
faithful detail so much must be trusted in the investigations 
in which he is concerned. 

NoTl^ 
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Note G. § 49. p. 75. 

Bendes the rocks enumerated in the text, as occurring 
in veins, the following have also been observed bj Profes- 
sor Jameson, viz. porphyry slate^ pttchstone^ and sand- 
stone. 

Note H. § 52. p. 83. 

Bedded veins are those into whose structure a variety of 
different fossils enter. Thej are what have by some been 
denominated stratified veins , but as the term stratification 
applies only to rocks whose substance is umfonn, but sepa- 
rated into different layers or strata by parallel rents, it can- 
not with propriety be applied to veins that are composed of 
beds of different fossil matters. ^ 

In bedded veins the beds are arranged in a determinate 
order which corresponds on each side, and are parallel 
to the walb of the vein. The part which lies next the 
walls has been first formed, consequently is the oldest \ 
the others have been formed in succession towards the 
centre, which is the last formed, and therefore the newest 
of all. In consequence of this deposition of the successive 
beds from the walls to the centre of veins, the last formed 
beds contain the impressions of the crystals of those that 
were first formed. The centre of bedded veins often re- 
mains unfilled upt and are then dnisy cavities, which are 

frequently 
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fireqaentlj'lined with crystals of the last formed bed, which, 
in the empty space, and tranquil state of the solution in the 
vein, have shot into regular forms. The greater number 
of the beautiful specimens of crystallized minerals which 
we meet with in the cabinets of the curious, have beea 
formed in this way in the diusy cavities of veins. 

We meet with many instances of vans of this kind. In 
the Freyberg district they are, as is mentioned in the text, 
numerous. In this country they are not un&equent. In 
the island of Axran we find many examples of them : there 
they are composed of greenstone, porphyry slate, pitch- 
stone, wacke, See. arranged in different, but always in re- 
gular and determinate order. 

Note I. J 58. p. 89. 

What Werner here alludes to by the intimate ** connec- 
** tion which takes place between veins and the rock," ap- 
plies not so much to true veins as to cotemporaneous veins 
which are but little noticed by him in this treatise. It was 
not .till after the publication of it that his attention was 
more particularly directed to them. I have therefore 
judged it proper in this note to point out the most material 
points in which cotemporaneous differ from true veins, re- 
ferring for a more detailed account of them to a paper on 
this subject by Professor Jameson, which I hope will soon 
appear in the Transactions of the Wemerian Natural Hi- 
story Society. 

Cotemporan^us 
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Cotemporaneous veins have most generally a tortaout 
{brm, and frequently branch off in a variety of directions ^ 
they are always confined to one bed, and are never ob- 
served to traverse the different beds of a mountain ^ they 
are generally enclosed, and are not separated horn the mass 
of the rock in which they occur by walls, like true veins^ 
but are intimately connected with it, indeed they mutually 
pass into each others Their nature approaches very neac 
to that of the rock in which they occur. In the compound 
or aggregate rocks they conunonly consist of one or more 
of the simple fossils of which these rocks are i:omposedy 
sometimes of all the ingredients, either in proportions dif- 
fering from the rock^ or varying in the size of the grains, 
ivhich, to a casual observer, may be productive of error, 
and lead into mistakes which are apparently at variance 
with the geognosy. They occur in all the mountain rocks, 
though they are most numerous in those of the compound^ 
kind. They are particularly frequent in some of the old 
primitive rocks \ granite often contains many cptempora- 
neous veins of quartz, and felspar either singly or mixed 
together in different proportions \ in gneiss they occur in 
great abundance, and when their structure approaches more 
to the granular than the slaty, which is frequently the 
case, they bear a great resemblance to granite, and have 
been by some considered as granite \ but we know that 
^eins of old granite never occur in any rock of more recent 
formation,^ and that wheh we do find veins of granite in 

gneiss. 
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{gneiss or mica slate : they are of the third granite forma- 
tion, which only presents itself in overlying formation, or 
in veins. Sach cotemporaneous veins are frequent in many 
places. I may mention them as occurring in the island of 
Arran, at the Tor-nid-neon, near Loch Rausa, in Glen San- 
nicks, and many other places of that island, which affords 
so many interesting particulars to the geognost. In green- 
stone of every formation, we ^equently meet with cotem- 
poraneous veins of felspar, hornblende, and sienidc green- 
stone, which often run a long way in the beds of the com- 
mon greenstone, instances of which are to be seen at Salis- 
bury Craigs in the vicinity of Edinburgh. 

Besides, these cotemporaneous veins which, as mentioned 
above, are composed of materials which do not differ from 
the nature of the substances composing the rock in which 
they occur, we often meet with them consisting of mate- 
rials differing a good deal from the rock. Of this kind 
are veins of steatite which are so often seen in serpentincp 
and of calc spar in limestone. And in the floetz rocks we 
very commonly find cotemporaneous veins of quartz ^ in- 
stances of which occur so frequently in most of the moun- 
tain rocks that they require no specification. 

Note J. J 60. p. 90. 

In addition to what has been said in regard to the thick- 
4iess or width of certain veins in this §, we may add that 
veins of greenstone sixty feet wide occur in Arran j and 

Professor 
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Frafessor Jameson mentions in his Geognosy veins of pof- 
ph3n7 slate 140 feet wide that occur in the same island. 
It is worthy of remark that all these very wide veins in 
Arran occur in strata of sandstone which are nearly hori* 
zontaL It would seem that the widest vdns generally oc- 
cur in the most horizontal strata. 

Note K. j 69. p. 119. 

It is now no longer doubted that the same fluid may 
contain in solution different saline substances at one and 
the same time ^ and without any great stretch of analogy, 
the same thing may be extended ta earthy substances. 
>^This idea I find to be entertained by a naturalist whose 
authority must give weight to any opinion ^ I allude to 
the Count de Boumon, who expresses himself as follows. 
^ When a fluid holds in solution the integrant molecules 
^ of several different substances, the molecules of one sub- 
*' stance pass between these of the others, and each qbey- 
^ ing its own laws of attraction, crystallizes separately. 
^ Besides the particular instances of this which occur in 
^^ our elaboratories, there is not a metalliferous vein which 
" does not furnish examples of it. Granite and a number 
^ of the other aggregate rocks are striking examples of 
^ this. Nature presents us with a very interesting fact in 
^' substances confusedly crystallized, which contain dis- 
*^ seminated through them others in a state of regular and 
^ perfect crystallization 3 such as compact granular lime- 

" stone 
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^ Stone containing crystals of quartz, octahedral iron ore ; 
*^ and often other substances^ such as masses of gyps which 
" contain the same," (crystallized ?) " or crystals of bora- 
'' cite, of quartz, of carbonate of lime, or, lastly, of arrago- 
^' nite, as in Spain ^ such as masses of porphyry, &c. &c«^ 
'' In a solution which contains the integrant molecules of 
*' man]^ different substances, but one of these in greater 
*^ abundance than the rest, the cause which has prevented 
** the crystallization of the last of these has had no effect 
'^ on the others. Is it not natural to conclude, that, after 
*^ the hasty and confused precipitation of the most abun- 
*^ dant substance, the precipitated mass, being of a soft 
** texture, has been penetrated with the solution loaded 
*^ with the integrant molecules of the other substances 
^ which have afterwards united and been crystallized, as 

<< was the case with the alum and clay mentioned in § 64 ? 

I 

: ^ This kind of imion is known to nuneralogists by the 

^^ name of elective attraction or affinity. This explanation 

k '* appears to me to be applicable to a great number of 

^' fact^ which we observe in nature j such, for example, as 
'^ the formation of flint in nodules in chalk, or in larger 
*' masses in carbonate of lime." Vide Traiti de Mineraio- 
gie^ par M, le Cotnpte de Boumon^ 4to, 2me vol. p. 192. 

193- $ 70. 
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Note L. § 73. p. 119. 

White Watson, F. L. S. in a small tract published in 
1797, maintains that the mines in Derbyshire do traverse 
the toadstone. His account is as follows. ^' The rake 
*' veins, containing ores in the incumbent limestone stra- 
'^ turn generally descend through the toadstone, but are 
** seldom found to contain ores when in the toadstone ^ ga- 
'' lena (lead glance) is somedlttes found with blende 
** and other nunerals ^ but this circumstance rarely occurs : 
** the veins, when in the toadstone, are generally very 
'' small, and composed chiefly of calcareous spar accompa- 
'^ nied with asphaltum ^ when they descend into the lime* 
** stone under the toadstone, they become thick again, and 
** frequently as rich in ores." 

Note M. § 76. p. 141. 

It would appear from later observations, that very con* 
Siderable formations of lead glance occur in the coal forma* 
don in different parts of the county of Durham. 

Note N. § 76. p. 142. 

Werner remarks, " that in the substance of the prinu- 
** tivc rocks we never meet with the smallest trace of in- 
^ flammable or coaly matter." Since the publication of 
this treatise, Werner himself and other mineralogists have 

discovered 
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discovered slaty glance coal in priimdve mountains, in rocks 
•f gneiss, mica slate, and claj slate. 

Note O. $ 125. p. 227. 

Bendes the formations of lead glance enumerated in the 
text, another may be added j it is that of Wanlockhead 
and LeadhiUs. At Wanlockhead the veinstones are quartz^ 
lamellar heavy spar^ calc spar^ brown spar^ and mountain 
cork. The ores are leadslance^ blende^ manganese ochre^ 
lead earthy sparry iron ort^ calamine^ brown iron ockre^ iron 
Pyrites J copper a%ure^ green lead ore^ white lead ore, lead 
vitriol and brown hematite. 

At Leadhills the veins are filled mth the same materials 
as at Wanlockhead. These veins traverse grey wacke and 
grey wacke slate ^ and frequently contain fragments of both 
of these rocks. 

At Strontian in Argyleshire, there is another formation 
of lead glance^ which differs from that at Wanlockhead and 
Leadhills, and is probably of a different age from any of 
those enumerated in the text. It contains lead glance^ iron 
pyritesy calc spar^ heavy spar^ strontian^ cross stone ^xadifo' 
liated zeolite. 
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